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FORE WARD

The Annual Tropical Cyclone Report is IWW, colocated with JTWCat Nimitz Hill,
prepared by the staff of the Joint Typhoon Guam, coordinate the satellite aquisitions
Warning Center (JTWC), a combined USAP/tJSN and tropical cyclone surveillance with the
organization operating under the command of following units:
the Commanding Officer, U. S. Naval
Oceanography Command Center/ Joint Typhoon Det 5, lWW, Clark AB, P
Warning Center, Guam. JTWC was established
in April 1959 when USCINCPAC directed Det 8, 1WW, Kadena AB, Japan
USCINCPACFLT to provide a single tropical
cyclone warning center for the western Det 15, 3OWS, Osan AD, Korea
North Pacific region. The operations of
JTWC are guided by CINCPACINST 3140.1 Dat 4, lWW, Hickam APE, Hawaii
(series).

Air Force Global Weather Central,
The mission of the Joint Typhoon Warning Offutt AFE, Nebraska

Center is multi-faceted and includes:
In addition, the Naval Oceanography Command 9

1. Continuous monitoring of all Detachment, Diego Garcia, and DMSP equipped
tropical weather activity in the Northern and U.S. Navy aircraft carriers have been
Southern Hemispheres, from 190 degrees instrumental in providing vital satellite
longitude westward to the east coast of position fixes of tropical cyclones in the
Africa, and the prompt issuance of appropri- Indian ocean.
ate advisories and alerts when tropical
cyclone development is anticipated. Should JTWC become incapacitated, the

2. Isuig wanins onallsignfi-Alternate Joint Typhoon Warning Center
2.n tropical cycl nes ing the av arsgofi (AJTWC) located at the U. S. Naval Western

canttroicalcycone in he boveare ofOceanography Center, Pearl Harbor, Hawaii,
responsibility, assumes warning responsibilities. Assistance

3. Dterinaton f rconnissncein determining satellite reconnaissance
3.ureet Dertroiaio cfyconnissaei requirements, and in obtaining the resultant

leairentasigmn for tropical rycloe rior- data, is provided by Det 4, lWW, Hickam AFB,
Hawaii.

ities.

4. In depth post-storm analysis of A special thanks is extended to the men
all tropical cyclones occurring within the and women of: 27th Information Systems
western North Pacific and North Indian Oceans Squadron, Operating Location C, for their %-
for publication in this report, continuing support by providing high quality

real-time satellite imagery; the Pacific
Pleat ACdio-Visual Center, Guam, for their

5. Cooperation with the Naval assistance in the reproduction of satellite
Environmental Prediction Research Facility, and graphics data for this report; to the
Monterey, California, on the operational Navy Publications and Printing Service
evaluation of tropical cyclone models and branch office, Guam, for their efforts to"
forecast aids, and the development of new meet publication deadlines; and to Mrs.
techniques to support operational forecast Patricia G. Lizama for her patience and
scenarios. perseverence in typing the many drafts and

final manuscript of this report. A special ' -

Satellite imagery used throughout this thanks is also extended to SSeT Charles B.
report represents data obtained by the Siniff Jr. for gridding the numerous
tropical cyclone satellite surveillance satellite pictures used in this report. . .-
network. The personnel of Detachment 1e
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CHAPTER I - OPERATIONAL PROCEDURES

1. GENERAL c. AIRCRAFT RECONNAISSANCE: -

Aircraft weather reconnaissance data are -.

The Joint Typhoon Warning Center (JTWC) invaluable for locating the position of the
provides a variety of routine services to the centerpf developing systems and essential
organizations within its area of responsi- for the accurate determination of numerous
bility, including: parameters, including;

a. Significant Tropical Weather Adviso- - maximum surface and flight level wind 5
ries: issued daily, this product describes - minimum sea-level pressure
all tropical disturbances and assesses their - horizontal surface and flight level
potential for further development during the wind distribution
advisory period; - eye/center temperature and dewpoint

b. Tropical Cyclone Formation Alerts: In addition wind and pressure-height data
issued when synoptic, satellite and/or at the 500 and/or 400 mb levels, provided by
aircraft reconnaissance data indicates the aircraft while enroute to, or from fix
development of a significant tropical cyclone missions, or during dedicated synoptic-scale S
in a specified area is likely; flights, provide a valuable supplement to the

all too sparse data fields of JTWC's area of
c. Tropical Cyclone Warnings: issued responsibility. A more detailed discussion

periodically throughout each day for signi- of aircraft weather reconnaissance is
ficant tropical cyclones, giving forecasts presented in Chapter II.
of position and intensity of the system; and

d. Prognostic Reasoning Messages: d. SATELLITE RECONNAISSANCE:
issued twice daily for tropical storms and
typhoons in the western North Pacific; these Meteorological satellite data obtained
messages discuss the rationale behind the from the Defense Meteorological Satellite
most recent JTWC warnings. Program (DMSP) and National Oceanic and

Atmospheric Administration (NOAA) space-
The recipients of the services of JTWC craft played a major role in the early

essentially determine the context of JTWC's detection and tracking of tropical cyclones
products according to their ever-changing in 1984. A discussion of the role of these
requirements. Therefore, the spectrum of programs is presented in Chapter II.
routine services is subject to change from
year to year. Such changes are usually the
result of deliberations held at the Annual e. RADAR RECONNAISSANCE:
Tropical Cyclone Conference.

During 1984, as in previous years, land-
based radar coverage was utilized extensively . .-
when available. Once a tropical cyclone *-"

2. DATA SOURCES moved within the range of land-based radar
sites, their reports were essential for
determination of small scale movement. Use

a. COMPUTER PRODUCTS: of radar reports during 1984 is discussed in
Chapter II.

A standard array of synoptic-scale
computer analyses and prognostic charts are
available from the Fleet Numerical Oceano- 3. COMMUNICATIONS
graphy Center (FLENUMOCEANCEN) at Monterey,
California. These products are provided to
JTWC via the Naval Environmental Data a. JTWC currently has access to three
Network (NEDN). primary communications circuits.

b. CONVENTIONAL DATA: (1) The Automated Digital Network
(AUTODIN) is used for dissemination of

This data set is comprised of land-based warnings, alerts and other related bulletins
and shipboard surface and upper-air observa- to Department of Defense installations.
tions taken at or near synoptic times, cloud- These messages are relayed for further
motion winds derived twice daily from transmission over U.S. Navy Fleet Broadcasts,
satellite data, and enroute meteorological and U.S. Coast Guard CW (continuous wave
observations from commercial and military Morse Code) and voice broadcasts. Inbound
aircraft (AIREPS) within six hours of message traffic for JTWC is received via
synoptic times. Conventional data charts are AUTODIN addressed to NAVOCEANCONCEN GUAM,
prepared daily at 0000Z and 1200Z using hand- JTWC GUAM, or DET 1 lWW NIMITZ HILL GU."
and computer-plotted data for the surface/
gradient and 200 mb (upper-tropospheric) (2) The Air Force Automated Weather
levels. In addition to these analyses, Network (ANN) provides weather data to JTWC
charts at the 850, 700, and 500 mb levels are through a dedicated circuit from the
computer-plotted from rawinsonde/pibal Automated Digital Weather Switch (ADWS) at
observations at the 12-hour synoptic times. Hickam APB, Hawaii. The ADWS selects and

% %.",.....
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routes the large volume of meteorological 5. FORECAST AIDS
reports necessary to satisfy JTWC require-
ments for the right data at the right time. The following objective techniques were
Weather bulletins prepared by JTWC are employed in tropical cyclone forecasting
inserted into the AWN circuit via the NEDS during 1984 (a description of these tech-
and the Nimitz Hill Naval Telecommunications niques is presented in Chapter IV),
Center (NTCC) of the Naval Communications
Area Master Station Western Pacific. a. MOVEMENT

(3) The Naval Environmental Data (1) 12-HOUR EXTRAPOLATION
Network (NEDN) is the communications link . .. ,*
with the computers at FLENUMOCEANCEN. JTWC (2) CLIMATOLOGY
is able to receive environmental data from
FLENUMOCEANCEN and to access the computers (3) TPAC (Extrapolation and
directly to execute numerical techniques. Climatology Blend) S

b. The Naval Environmental Display (4) TYAN78 (Analog)
Station (NEDS) has become the backbone of
the JTWC communications system. It is the (5) COSMOS (Model Output - ---

terminal that provides a direct interface Statistics)
with the NEDN and AWN circuits, and is
capable of preparing messages for indirect (6) OTCM (Dynamical Model)
AUTODIN transmission. The NEDS also
provides a means for the Typhoon Duty (7) NTCM (Nested Grid Dynamical - .
Officer (TDO) to request forecast aids which Model)
are processed on the FLENUMOCEANCEN
computers and transmitted to the TDO over (8) TAPT (Empirical)
the NEDN circuit.

b. INTENSITY
4. ANALYSES (1) THETA E (Empirical)

A composite surface/gradient level (2) DVORAK (Empirical)
(3000 ft (915 m)) manual analysis of the
JTWC area of responsibility is accomplished (3) CLIMATOLOGY
on the OOO0Z and 1200Z conventional data.
Analysis of the wind field using streamlines (4) WIND RADIUS (Analytical)
is stressed for tropical and subtropical
regions. Analysis of the pressure field is
accomplished routinely by the Naval 6- FORECAST PROCEDURES
Oceanography Command Center (NOCC)
Operations watch-team and is used by JTWC in a. INITIAL POSITIONING .
conjunction with their analysis of the
tropical wind fields. The warning position is the best

estimate of the center of the surface circul-
A composite upper-tropospheric manual ation at synoptic time. It is estimated

streamline analysis is accomplished daily from an analysis of all fix information
utilizing rawinsonde data from 300 mb received up to one and one-half hours after
through 100 mb, winds derived from cloud synoptic time. This analysis is based on a
motion analysis, and AIREPS (taken plus or semi-objective weighting of fix information
minus 6 hours of chart valid time) at or based on the historical accuracy of the fix . -

above 29,000 feet (8,839 m). Wind and platform and the meteorological features
height data are used to generate a represen- used for the fix. The interpolated warning
tative analysis of tropical cyclone outflow position reduces the weighting of any single . -
patterns, mid-latitude steering currents, fix and results in a more consistent
and features that may influence tropical movement and a warning position that is more ".
cyclone intensity. All charts are hand- representative of the larger-scale circula-
plotted in the tropics to provide all tion. If the fix data is not available due -
available data as soon as possible to the to reconnaissance platform malfunctions or
TDO. These charts are augmented by computer- communication problems, synoptic data or . .
plotted charts for the final analysis. extrapolation from previous fixes are used. . .

Computer plotted charts for the 850, 700, b. TRACK FORECASTING
and 500 mb levels are available for stream-
line and/or height-change analysis from the A preliminary forecast track is developed
0000Z and 1200Z data base. Additional based on an evaluation of the rationale
sectional charts at intermediate synoptic behind the previous warning and the guidance
times and auxilary charts such as station- given by the most recent set of objective
time plot diagrams and pressure-change techniques and numerical prognoses. This
charts are also analyzed during periods of preliminary track is then subjectively modi-

significant tropical cyclone activity, fied based on the following considerations:

B S
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(1) The prospects for recurvature and 100-knots) is determined. The most
or erratic movement are evaluated. This recent wind radii and associated asymmetrics
evaluation is based primarily on the present are deduced from all available surface
and forecast positions and amplitudes of the wind observations and reconnaissance
middle-tropospheric, mid-latitude troughs aircraft reports. Based on the current
and ridges as depicted on the latest upper- surface wind distribution, preliminary 0
air analysis and numerical forecasts, estimates of future wind radii are provided

by an empirically derived objective
(2) Determination of the best steer- technique. These estimates may be

ing level is partly influenced by the subjectively modified based upon the
maturity and vertical extent of the tropical anticipated interaction of the tropical ..
cyclone. For mature tropical cyclones cyclone's circulation with forecast
located south of the subtropical ridge, locations of large-scale wind regimes and
forecast changes in speed of movement are significant landmasses. Other 4ctors
closely correlated with anticipated changes including the tropical cyclone's speed of -
in the intensity or relative position of the movement and possible extratropical
ridge. When steering currents are relatively transition are considered.
weak, the tendency for tropical cyclones to
move northward due to internal forces is an
important consideration. 7. WARNINGS

(3) Over the 12- to 72-hour forecast Tropical cyclone warnings are issued -
period, speed of movement during the early when a closed circulation is evident and S
forecast period is usually biased towards maximum sustained winds are forecast to
persistence, while the subsequent forecast increase to 34 knots (18 meters per second)
periods are biased toward objective tech- within 48 hours, or if the tropical cyclone
niques. When a tropical cyclone moves pole- is in such a position that life or property
ward, and toward the mid-latitude steering may be endangered within 72 hours. Warnings
currents, speed of movement becomes increas- may also be issued in other situations if
ingly more biased toward a selective group of it is determined that there is a need to
objective techniques capable of estimating alert military or civil interests to
significant increases in speed of movement conditions which may become hazardous in a S

short period of time.
(4) The proximity of the tropical

cyclone to other tropical cyclones is closely Each tropical cyclone warning is
evaluated ta determine if there is a pos- numbered sequentially and includes the
sibility of interaction, following information: the position of the

surface center; estimate of the position
A final check is made against accuracy and the supporting reconnaissance

climatology to determine whether the fore- (fix) platforms; the direction and speed of
cast track is reasonable. If the forecast movement during the past six hours; and the
deviates greatly from one of the climatolo- intensity and radial extent of 3urface winds
gical tracks, the forecast rationale may be over 30-, 50-, and 100-knots, when
reappraised. applicable. At forecast intervals of i2-.

24-, 48-, and 72-hours, information on thec. INTENSITY FORECASTING tropical c-clone's anticipated position,
intensity and wind radii are also provided. - -In this parameter, heavy reliance is Starting on 1 July 1984, vectors in&.cating

placed on intensity trends from aircraft the mean direction and mean speed between
reconnaissance reports, wind and pressure forecast positions were also ipcluded in all
data from ships and land stations in the warnings.
vicinity of the tropical cyclone, the
Dvorak satellite empirical model and Warnings in the western North Pacific
climatology. An evaluation of the entire and North Indian Ocean are issued every six
synoptic situation is made, including the hours valid at standard times (OOOOZ, 0600Z,
location of major troughs and ridges, the 1200Z, and 1800Z). All warnings are
losition and intensity of any nearby released to the communications network no
tropical upper-tropospheric troughs (TUTT's), earlier than synoptic time and no later than S
the vertical and horizontal extent of the synoptic time plus two and one-half hours so
tropical cyclone's circulation and the that recipients will have a reasonable
4xtent of the associated upper-level expectation of having all warnings "in hand"
outflow pattern. An essential element by synoptic time plus three hours (0300Z,
affecting each intensity forecast is the 0900Z, 1500Z, and 2100Z).
accompanying forecast track and the
influence of environmental parameters along Warning forecast positions are later
that track, such as terrain influences, verified against the corresponding "best
vertical wind shear, and the existence of track" positions (obtained during detailed
an extratropical environment, post-storm analysis to determine the actual

path of the cyclone). A summary of the
Once the forecast intensities have been verification results from 1984 is presented

derived, the horizontal distribution of in Chapter IV.
surface winds (winds greater than 30-, 50-, .'*

3
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8. PROGNOSTIC REASONING MESSAGES either be cancelled, reissued, or superseded
by a tropical cyclone warning prior to the

For tropical storms and typhoons in the expiration of the valid time.
western North Pacific ocean, prognostic
reasoning messages are transmitted following 10. SIGNIFIANT TROPICAL
the OOOOZ and 1200Z warnings, or whenever WEATHER ADVISORY
the forecast reasoning is no longer valid.
This plain language message is intended to This product contains a general, non-

*provide meteorologists with the reasoning be- technical description of all tropical dis-
* hind the latest JTWC forecast. turbances in thie JTWC area of responsibility

In addition to this message, prognostic and an assessment of their potential for
reasoning information applicable to all further (tropical cyclone) development. in

addition, all tropical cyclones in warning
customers is provided in the remarks section status are briefly discussed. This message0
of warnings when significant forecastisiseat00Zdlyndsvldfoa
changes are made or when deemed appropriate 24 hour period. It is reissued whenever the
by the TDO. situation warrants. For each suspect area,

the words "poor", "fair", and "good" will be

9. TROPICAL CYCLONE used to describe the potential for further
FORMATION ALER development. "Poor" will be used to describe

a tropical disturbance that is not expected-
Tropical Cyclone Formation Alerts to require a TCFA during the advisory period;

(TCFAs) are issued whenever interpretation "Fair" will be used to describe a tropical
of satellite imagery and other meteorological disturbance that is currently not covered by
data indicates that the formation of a a TCFA, but for which it is likely that a
significant tropical cyclone is likely. TCFA will be issued during the advisory per-

*These formation alerts will specify a valid iod; and "Good" will be used when the tropi-
*period not to exceed 24 hours and must cal disturbance is covered by a TCFA.

4.-~
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CHAPTER H - RECONNAISSANCE AND FIXES

1. GENERAL 0

The Joint Typhoon Warning Center depends Land radar provides positioning data on
on reconnaissance to provide necessary, well developed tropical cyclones when in the
accurate, and timely meteorological proximity (usually within 175 nm (324 km))
information in support of each warning. JTWC of the r~dar sites in the Philippines,
relies primarily on three reconnaissance Taiwan, nong Kong, Japan, South Korea,
platforms: aircraft, satellite, and radar. Kwajalein, and Guam.
In data rich areas synoptic data are also S
used to supplement the above. Optimum
utilization of all available reconnaissance d. Synoptic
resources is obtained through the Selective
Reconnaissance Program (SRP); various factors In 1984 JTWC also determined tropical

" are considered in selecting a specific cyclone positions based on the analysis of
reconnaissance platform including capabili- the surface/gradient level synoptic data.
ties and limitations, and the tropical These positions were helpful in situations
cyclone's threat to life and property both where the vertical structure of the tropical
afloat and ashore. A summary of reconnais- cyclone was weak or accurate surface
sance fixes received during 1984 is included positions from aircraft or satellite were
in Section 6 of this chapter. not available.

2. RECONNAISSANCE AVAILABILITY 3. AIRCRAFT RECONNAISSANCE
a. Aircraft SUMMARY

- During the 1984 tropical cyclone
season, the JTWC levied 210 vortex fixes and .

Aircraft weather reconnaissance for the 53 investigative missions of which 14 were
JTWC is performed by the 54th Weather flown into disturbances which did not
Reconnaissance Squadron (54th WRS) located at develop. In addition to the levied fixes,
Andersen Air Force Base, Guam. The 54th WRS 251 intermediate fixes were also obtained.
is presently equipped with six WC-130 The average vector error for all aircraft
aircraft and, from July through October, is fixes received at the JTWC during 1984 was
augmented by three additional aircraft from 12 nm (22 km).
the 53rd WRS, Keesler Air Force Base, -
Mississippi, bringing the total number of Aircraft reconnaissance effectiveness S
available aircraft to nine. The JTWC is summarized in Table 2-1 using the
reconnaissance requirements are provided criteria set forth in CINCPACINST 3140.1
daily to the Tropical Cyclone Aircraft (series).
Reconnaissance Coordinator (TCARC), who
marries the tasking from the JTWC with the
available airframes from the 54th WRS. TABLE 2-1. AIRCRAFT RECONNAISSANCE EFFECTIVENESS

As in previous years, aircraft
reconnaissance provided direct measurements NUMBER OF 0

"-" of height, temperature, flight-level winds, EFFECTIVENESS LEVIED FIXES PERCENT
sea-level pressure, estimated surface winds COMPLETED ON TIME 202 96.1
(when observable), and numerous additional RY 2 1.0
parameters. The meteorological data are
gathered by the Aerial Reconnaissance Weather LATE 4 1.9

Officer (ARWO) and dropsonde operators of MISSED 2 1.0
" Detachment 3, 1st Weather Wing who fly with

the 54th WRS. These data providle the Typhoon
Duty Officer (TDO) with indications of TOTAL 210 100.0
changing tropical cyclone characteristics,

* radii of associated winds and current
tropical cyclone position and intensity.
Another important aspect is the availability LEVIED VS. MISSED FIXES
of the data for research on tropical cyclone
analysis and forecasting.

LEVIED MISSED PERCENT
AVERAGE 1965-1970 507 10 2.0

1971 802 61 7.6
b. Satellite 1972 624 126 20.2

1973 227 13 5.7
1974 358 30 8.4

Satellite fixes from USAF/USN ground 1975 217 1 3.21976 317 11 3.5"'.'.,

sites and USN ships provide day and night 1977 203 3 1.5
coverage in the JTWC area of responsibility. 1978 290 2 0.7
Interpretation of this satellite imagery 1979 289 14 4.8
provides tropical cyclone positions and 1980 213 4 1.9
estimates of current and forecast intensities 1981 201 3 1.5

1982 276 17 6.2
through the Dvorak technique. 1983 157 3 1.9

1984 210 2 1.0

c. Radar
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4. SATELLITE RECONNAISSANCE SUMMARY The hub of the network is Det 1, ]WW,
colocated with JTWC on Nimitz Hill, Guam.

The Air Force provides satellite Based on available satellite coverage, Det I
reconnaissance support to JTWC using imagery coordinates satellite reconnaissance
from a variety of spacecraft. The tropical requirements with JTWC and tasks the
cyclone satellite surveillance network individual network sites for the necessary
consists of both tactical and centralized tropical cyclone fixes. Therefore, when a
facilities. Tactical DMSP sites are located position from a polar-orbiting satellite is
at Nimitz Hill, Guam; Clark AB, Republic of required as the basis for a warning, called .. .
the Philippines; Kadena AB, Japan; Osan AB, a "levied fix", a dual-site tasking concept -
Korea; and Hickam AFB, Hawaii. These sites can be applied. Under this concept, two
provide a combined coverage that includes sites are tasked to fix the tropical cyclone
most of the JTWC area of responsibility in from the same satellite pass. This provides
the western North Pacific from near the the necessary redundancy to virtually
dateline westward to the Malay Peninsula. guarantee JTWC a successful satellite fix on
JTWC relies on the Air Force Global Weather the tropical cyclone. Using this dual-site -'.'
Central (AFGWC) to provide coverage over the concept, the satellite reconnaissance network
remainder of its area of responsibility is capable of meeting all of JTWC's levied
using stored satellite data. The Naval satellite fix requirements.
Oceanography Command Detachment, Diego
Garcia, provides NOAA polar orbiting The network provides JTWC with several
coverage in the central Indian Ocean as a products and services. The main service is
supplement to this support. U. S. Navy one of surveillance. Each site reviews its
ships equipped for direct readout also daily satellite coverage for indications of S
provided supplementary support. tropical cyclone development. If an area

exhibits the potential for development, JTWC
AFGWC, located at Offutt AFB, Nebraska, is notified. Once JTWC issues either a

is the centralized member of the tropical formation alert or warning, the network is
cyclone satellite surveillance network. In tasked to provide three products: tropical
support of JTWC, AFGWC processes stored cyclone positions, intensity estimates, and
imagery from DMSP and NOAA spacecraft. 24-hour intensity forecasts. Satellite
Imagery processed at AFGWC is recorded tropical cyclone positions are assigned
onboard the spacecraft as it passes over the position code numbers (PCN) depending on the S
earth. Later, these data are downlinked to availability of geography for precise
AFGWC via a network of command/readout sites gridding, and the degree of organization of
and communication satellites. This enables the tropical cyclone's cloud system (Table
AFGWC to obtain the coverage necessary to fix 2-2). During 1984, the network provided
all tropical systems of interest to JTWC. JTWC with a total of 1971 satellite fixes on
AFGWC has the primary responsibility to tropical systems in the western North'
provide tropical cyclone surveillance over Pacific. Another 184 fixes were made for
the entire Indian Ocean, southwest Pacific, tropical systems in the North Indian Ocean.
and portions of the western North Pacific on A comparison of those fixes made on numbered
both sides of the dateline. Additionally, tropical cyclones in the western North
AFGWC can be tasked to provide tropical Pacific with their corresponding JTWC best
cyclone positions in the entire western North track positions is shown in Table 2-3.
Pacific as backup to coverage routinely Estimates of the tropical cyclone's current
available in that revion. intensity and 24-hour intensity forecast are

Figure 2-1.
POLAR ORBITERS FOR 1984

-I--;----. - -

NOAA6(0727LST)) 5V - -J

NOAA 7 (1529 LST)A •--

NOAA 8 (0737 LST)D"

17540 (F6f(0612 LST)A ."-- - - -

18541 (Fzf(Io 10 LST)A - - - - "-'- ' -
J F M A M J J A S O N D

LST Local Sun Time
DMSP Spacecraft

- s Operational
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*' made once each day by applying the Dvorak _ _ _ _-_--."
- technique (NOAA Technical Memorandum NESDIS TABLE 2-2. POSITION CODE NUMBERS

45 as revised) to visual imagery. A similar
technique using enhanced infrared imagery is
under development. PCN METHOD OF CENTER DETERMINATION/GRIDDING

Four polar orbiters were available 1 EYE/GEOGRAPHY 6
, throughout the season. Figure 2-1 shoWs 2 EYE/EPHEMERIS

the status of operational polar orbiters. 3 WLDEIEC/GORP
. NOAA 6 was reactivated a year after being 3 WELL DEFINED CC/GEOGRAPH

placed in standby mode (20 June 1983) to 4 WELL DEFTNED CC/EPHEKERIS

compensate for the untimely loss of NOAA 8. 5 POORLY DEFINED CC/GEOGRAPH
Although not shown NOAA 9 was successfully 6 POORLY DEFINED CC/EPHEMERIS
launched on 12 December and should be of
benefit in 1985.

S 6. RADAR RECONNAISSANCE SUMMARY 6. TROPICAL CYCLONE FIX DATA

Fourteen of the 30 significant tropical A total of 2918 fixes on 30 western
cyclones in the western North Pacific during North Pacific tropical cyclones and 193
1984 passed within range of land based radar fixes on four North Indian Ocean tropical
with sufficient cloud pattern organization cyclones were received at JTWC. Table 2-4,
to be fixed. The land radar fixes that were Fix Platform Summary, delineates the number
obtained and transmitted to JTWC totaled of fixes per platform for each individual
510. Two radar fixes were obtained by tropical cyclone. Season totals and " -

reconnaissance aircraft. percentages are also indicated.

The WMO radar code defines three Annex A includes individual fix data
categories of accuracy: good (within 10 km for each tropical cyclone. Fix data are
(5nm)), fair (within 10 to 30 km (5 to divided into four categories: Satellite,
16 nm)), and poor ( within 30 to 50 km Aircraft, Radar, and Synoptic. Those fixes O
(16 to 27nm)). This year 510 radar fixes labeled with an asterisk (*) were deter-
were coded in this manner; 167 were good, mined to be unrepresentative of the surface
156 were fair, and 187 poor. Compared to center and were not used in determining the
the JTWC best track, the mean vector best tracks. Within each category, the
deviation for land radar sites was 20 nm first three columns are as follows:
(37 kan). Excellent support through timely
and accurate radar fix positioning allowed FIX NO. - Sequential fix number
JTWC to track and forecast tropical cyclone
movement through even the most difficult TIME (MI - GMT time in day, hours and
erratic tracks. minutes

As in previous years, no radar reports FIX POSITION - Latitude and longitude
were received on North Indian Ocean tropical to the nearest tenth of
cyclones. a degree

TABLE 2-3. MEAN DEVIATION (NM) OF ALL SATELLITE DERIVED TROPICAL
CYCLONE POSITIONS FROM THE JTWC BEST TRACK POSITIONS.

NUMBER OF CASES (IN PARENTHESES).

WESTERN NORTH PACIFIC OCEAN NORTH INDIAN OCEAN

1972-1983 AVERAGE 1984 1980-1983 1984

PCN (ALL SITES) (ALL SITES) (ALL SITES) (ALL SITES)

1 13.7 (1843) 12.4 (119) 16.2 (27) 17.8 (13)
2 17.3 (802) 15.7 (97) 9.0 (4) 32.1 (3)
3 20.3 (2691) 23.6 (259) 21.8 (11) 19.0 (2)
4 23.1 (999) 25.1 (134) 21.8 (5) 136.0 (3)
5 36.8 (4395) 43.6 (317) 33.1 (87) 36.5 (84)
6 40.9 (2298) 42.4 (265) 35.1 (83) 62.7 (23)

l&2 14.4 (2645) 13.9 (216) 15.5 (31) 20.5 (16)

3&4 20.9 (3690) 24.1 (393) 26.3 (16) 89.2 (5) " "

5&6 38.0 (6693) 43.0. (582) 32.2 (170) 42.2 (107)

TOTAL NUMBEROF CASES (13028) (1191) (217) (120) "".'-

. ..... . . ...... .-..-..-..-
' 'i- .- .: ,'-'' ' .i'' ,."" .'" "" ,"""", , "" :..,.','- .*,.-' ' .:iI i ', , ',":., '.'.* -::t , '



TABLE 2-4. FIX PLATFORM SUMMARY FOR 1984

FIX PLATFORM SUMMARY

WESTERN NORTH PACIFIC AIRCRAFT SATELLITE RADAR SYNOPTIC TOTAL

TS VERNON (01w) -- 26 - -26

TS WYNNE (02W) 23 103 37 3 166
TY ALEX (03W) 5 40 34 3 82
TS BETTY (04W) 2 62 31 -- 95
TY CARY (05W) 29 85 -- 114 0
TY DINAH (06W) 28 85 -- 113
TY ED (07W) 19 82 102 -- 203
TS FREDA (08W) 5 39 12 -- 56
TDo 09W (09W) 2 63 -- -- 65

* TS GERALD (loW) 9 68 52 3 132
TY HOLLY (11W) 21 81 117 1 220
TD 12W (12W) 2 19 -- -- 21
TY IKE (13W) 33 110 38 3 184
TS JUNE (14W) 7 46 14 -- 67 S
TY KELLY (15W) 11 57 .... 68
TS LYNN (16W) -- 41 -- 2 43
TS MAURY (17W) 13 23 -- -- 36
TS NINA (18W) 2 34 2 -- 38
TY OGDEN (19W) 9 42 -- 51
TY PHYLLIS (20W) 10 37 .... 47
TS ROY (21W) 6 26 32
TB SUSAN (22W) -- 26 --- 26
TD 23W (23W) 1 11 .... 12 ..
TY THAD (24W) 14 60 -- 74

*STY VANESSA (25W) 27 114 13 -- 154
TY WARREN (26W) 22 112 12 1 147
TY AGNES (27W) 19 108 4 -- 131
STY BILL (28W) 46 163 44 -- 253
TY CLARA (29W) 28 93 2 123

TY DOYLE (30W) 24 115 .... 139

*TOTAL 417 1971 512 18 2918

% OF TOTAL
NR OF FIXES 14.3 67.6 17.5 .6 100.0

fr-S

INDIAN OCEAN SATELLITE SYNOPTIC TOTAL

* TC 01A 18 -- 18
TC 02B 40 2 42
TC 03B 37 3 40
TC 04B 89 4 93

i0

*TOTAL 184 9 193

t OF TOTAL
MR OF FIXES 95.3 4.7 100.0

-9-
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Depending upon the category, the remainder
of the format varies as follows:

a. Satellite S3 # ~' ~

(1) ACCRY - Position Code Number 00 /

is used to indicate the accuracy of the fix .° , " " 0

position. A "I" or "2" indicates relatively
high accuracy and a "5" or "6" relatively low
accuracy.

(2) DVORAK CODE -Intensity T -.- _ /S--_/_HRS "."'''

evaluation and trend (Figure 2-2, Table 2-5). " S.L""J"""
(For specifics, refer to NOAA TM; NESDIS - -- W
45) £mp.0. I.3,HhI 0

(3) COMMENTS - For explanation of

abbreviations, see Appendix I.

(4) SITE - ICAO call sign of the FiguAe 2-2. The cuAuent T-numbeA i6 3.5 but tie
specific satellite tracking station. wueto inten6.y eAt.imate i 4.5 (eq= ten,".t to

77 kt). The ctoud 6g6teem ha6 ;ieed by 1.5 T-
numbeu iAce the ptevou6 evatuatio onducted 24
houA6 e£~ZA. The p&W (.) ,yibot in4AtU an-

b. Aircraft F-eted Aeueuat ol the weke4ting tund o4 vvu.
LUttte 6utheA weakening o the Uopict cyctone

(1) FLT LVL - The constant duAgn the next 24-hou piod.
pressure surface level, in millibars or
altitude, in feet, maintained during the
penetration. The normal level flow in
developed tropical cyclones, due to turbu-
lence factors, is 700 mb. Low-level missions TABLE 2-5. MAXIMUM SUSTAINED WIND SPEED (KT)are normally flown at 1500 ft (457 m). AS A FUNCTION OF DVORAK CI & FI •

(CURRENT & FORECAST INTENSITY)
NUMBER AND MINIMUM SEA LEVEL' " (2) 700 1B HGT - Minimum height PRESSURE (SLP) . :'.

of the 700 mb pressure surface within the PEU..L
vortex recorded in meters. TROPICAL CYCLONE WIND MSLP

INTENSITY NUMBER SPEED (NW PACIFIC)
(3) OBS MSLP - If the surface

center can be visually detected (e.g., in the 0.0 25 --

eye), the minimum sea-level pressure is 0.5 25 --.

obtained by a dropsonde release above the 1.0 25 ....

surface vortex center. If the fix is made 1.5 25 --

at the 1500-foot level, the sea level 2.0 30 1003

" pressure is extrapolated from that level. 2.5 35 9993.0 45 994 " "" 
°

3.5 55 988 .- .. .

(4) MAX-SFC-WND - The maximum 4.0 65 981

surface wind (knots) is an estimate made by 4.5 77 973

the ARWO based on sea state. This observa- 5.0 90 964
tion is limited to the region of the flight 102 954
path and may not be representative of the 6.0 115 942
entire tropical cyclone. Availability of 6.5 127 929
data is also dependent upon the absence of 7.0 140 915
undercast conditions and the presence of 7.5 155 900

adequate illumination. The positions of the 8.0 170 884

" maximum flight level wind and the maximum 
.

observed surface wind do not necessarily
coincide. (6) ACCRY - Fix position accuracy.

Both navigational (OMEGA and LORAN) and S
(5) MAX-FLT-LVL-WND - Wind speed meteorological (by the ARWO) estimates are

(knots) at flight level is measured by the given in nautical miles.
AN/APN 147 droppler radar system aboard the
WC-130 aircraft. This measurement may not , (7) EYE SHAPE - Geometrical
represent the maximum flight level wind representation of the eye based on the
associated with the tropical cyclone because aircraft radar presentation. The eye shape
the aircraft only samples those portions of is report.d only if the center is 50 percent

the tropical cyclone along the flight path. or more surrounded by wall cloud.
In many instances, the flight path is
through the weak sector of the tropical (8) EYE DIAM/ORIENTATION -

cyclone. In areas of heavy rainfall, the Diameter of the eye in nautical miles. When
doppler radar may track energy reflected an elliptical eye is present, the lengths of
from precipitation rather than from the sea the major and minor axes and the orientation
surface, thus, preventing accurate wind of the major axis are respectively listed.

speed measurement. In obvious cases, such When concentric eye walls are present, each

erroneous wind data will not be reported. diameter is listed.
In addition, the doppler radar system on 

_

the WC-130 restricts wind measurements to
drift angles less than or equal to 27 degrees c. Radar
if the wind is normal (perpendicular) to the

* aircraft heading. (1) RADAR - Specific type of

.. * . .. . . . .

- . . . . . ..". ."' -" . . .." - . " - " "" ": .' " " .' -.. " " " "' . - " -" "• ." .-' "-'."... " " 3 "
-"-"-'. " i- •"-""" "-"-' "-""" "" -'-" "-" ; " "-. . . .. " - .". . . . .."......'"""-" :-- " . . . . ." '-" '..



platform (land, aircraft, or ship) utilized frm (5) RADOB CODE Taken directly

code FK2O-V. The first group specifies the
(2) ACCRY - Accuracy of fix vortex parameters, while the second group

position (good, fair, or poor) as given in describes the movement of the vortex center.
the WMO ground radar weather observation
code (FN2O-V). (6) RADAR POSITION - Latitude and

longitude of tracking station given in
(3) EYE SHAPE - Geometrical tenths of a degree. .-

representation of the eye given in plain
language (circular, elliptical, etc.). (7) SITE - W140 station number of

the specific tracking station. -.

(4) EYE DIAN. Diameter of eye
*given in kilometers.

10
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CHAPTER III - SUMMARY OF TROPICAL CYCLONES

1. WESTERN NORTH PACIFIC TROPICAL CYCLONES

During 1984, the western North Pacific from a list of alternating male/female
experienced the sixth consecutive year of names (refer to Appendix III). Table 3-1
below average tropical cyclone activity, provides a summary of key statistics for all 0
Thirty tropical cyclones occurred in 1984, western North Pacific tropical cyclones.
one less than the annual average. Only Each tropical cyclone's maximum surface wind
three significant tropical cyclones failed (in knots) and minimum sea level pressure
to develop beyond the tropical depression (in millibars) were obtained from best
(TD) stage and eleven tropical storms (TS) estimates based on all available data. The
failed to reach typhoon intensity. Of the distance traveled (in nautical miles) was
16 tropical cyclones that developed to calculated from the JTWC official best
typhoon (TY) intensity, two reached the tracks (see Annex A).
130 kt (67 m/s) intensity necessary to be
classified as super typhoons (STY). In the Table 3-2 through 3-5 provide further
western North Pacific, tropical cyclones information on the monthly and yearly
reaching tropical storm intensity or greater distribution of tropical cyclones and
are assigned names in alphabetical order statistics on Tropical Cyclone Formation

Alerts and Warnings.

TABLE 3-1. WESTER NOIC)H PACIFIC

1984 SIGNIFICANT TROPICAL CYCLONES

CALENDAR NW14ER OF 1.M04M BEST TP"O
DAYS OF' WRINGE SUMAFM ESTIMATED DISTANC

TROPICAL CYCLa PERIOD CF WARING WARNING ISSUED WINDS (KT 11? (QM B) TRAVELED (W

01W IS VEIM 0 JUN -ll JU 3 9 40 993 556
021 IS WYNN4E 19 JUN -26 JUN 8 28 60 980 1609
03W Ty ALEX 01 JUL - 05 JUL 5 18 75 970 1320
04K TS BEMI 06 JUL - 09 JUL 4 12 55 983 1157
09W TV CARY 07 JUL - 14 JUL 8 30 90 955 1355
06W TY DINMH 24 JL - 01 AUG 9 35 125 915 2826
07W TY ED 25 JUL - 01 AUG 8 28 100 947 1700
08W IS FA 05 AUG - 08 AUG 4 12 55 982 1894
09W TO 09W UH 1 - 15 AUG 5 10 30 996 1328
10K IS GERALD 16 AUG - 21 AUG 6 24 55 979 1009
11W TV HCULY 16 AKX; - 22 AM 7 25 75 963 1712
12W TD 12W 24 AUG - 25 AUG 2 5 20 995 605
13W TY DIE 27 AUG - 06 SEP 11 42 125 947 2806
14* IS JLNE 28 AUG - 30 AUM 3 11 60 983 738
is T 71 KELY 13 SEP - 18 SEP 6 18 75 965 1297
1" TS LYNN 24 EP - 27 SEP 4 14 40 996 553 S
17W TS MN8FY 28 EP - 01 OCT 4 13 60 992 863
18W TS NINA 28 SEP - 01 OCT 4 15 55 990 1201
19W TY OGDE 07 OCT - 10 OCr 4 12 70 982 1236
20W TY PHYLLIS 11 OCT - 14 OCT 4 13 80 974 972
21W TS ADY 11 OCT - 13 OCT 3 9 35 996 735
22W IS SUSAN 11 OCT - 12 OCT 2 5 40 992 576
23W TD 231 17 OCT - 18 oCr 2 4 25 998 287
24N TY THAD 19 OCT - 24 OCT 6 21 120 925 2362 .
25 STY VANESSA 22 OCT - 31 OCT 10 31 155 879 3125
26V TV WRMW 23 OCT - 31 OCT 9 31 65 976 111
27W TY AGNE 01 NCV - 08 NOV 8 28 120 925 2666
28M STYBI 08 ,,,r - 22 NOV 15 52 130 909 2892
29H TY CLAR 14 NOV - 21 NOV 8 30 110 938 2709
30W iT DOYLE 04 DEC - Ur 8 26 125 935 1960

1984 TO77 -: 130" 61

oM mAwNG DAYS ZNhi MLY QNCE IN . -

11
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ALE 32
1984 SIGNIFICANT TROPICAL CYCLONES

WESTERN
NORTH PACIFIC (1959-1984)

JAN FEB MAR APR NAY JUN JUL AUG SEP OCT NOV DEC TOTAL AVERAGE CASES

TROPICAL

DEPRESSIONS 0 0 0 0 0 0 0 2 0 1 0 0 3 3.8 98

TROPICAL STORMS 0 0 0 0 0 2 1 3 3 2 0 0 11 10.0 259

TYPHOONS 0 0 0 0 0 0 4 2 1 5 3 1 16 17.3 451

ALL TROPICAL
CYCLONES 0 0 0 0 0 2 5 7 4 8 3 1 30 31.1 808

1959-1984
AVERAGE .5 .3 .7 .8 1.3 2.0 4.9 6.3 5.7 4.6 2.7 1.4 31.1

CASES 13 8 18 22 33 51 127 163 148 119 70 36 808

FORMATION ALERTSt 30 of 37 Formation Alerts developed into significant tropical cyclones. ' "
Tropical Cyclone Formation Alerts were issued for all significant tropical
cyclones that developed in 1984.

WARNINGS: Number of warning days: 130

Number of warning days with
two tropical cyclones in regions 46 ,

Number of warning days with three

or more tropical cyclones in regions 4

TABLE 3-3.

FREQUENCY CF TYPHOONS BY MONTH AND YEAR

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

(1945-1958) .
AVERAGE .4 .1 .3 .4 .7 1.1 2.0 2.9 3.2 2.4 2.0 .9 16.3 ... *."

1959 0 0 0 1 0 0 1 5 3 3 2 2 17

1960 0 0 0 1 0 2 2 8 0 4 1 1 19
1961 0 0 1 0 2 1 3 3 5 3 1 1 20
1962 0 0 0 1 2 0 5 7 2 4 3 0 24
1963 0 0 0 1 1 2 3 3 3 4 0 2 19
1964 0 0 0 0 2 2 6 3 5 3 4 1 26

1965 1 0 0 1 2 2 4 s 2 1 0 21
1966 0 0 0 1 2 1 3 a 4 2 0 1 20
1967 0 0 1 1 0 1 3 4 4 3 3 0 20
1968 0 0 0 1 1 1 1 4 3 5 4 0 20
1969 1 0 0 1 0 0 2 3 2 3 1 0 13

1970 0 1 0 0 0 1 0 4 2 3 1 0 12
1971 0 0 0 3 1 2 6 3 5 3 1 0 24 0
1972 1 0 0 0 1 1 4 4 3 4 2 2 22
1973 0 0 0 0 0 0 4 2 2 4 0 0 12
1974 0 0 0 0 1 2 1 2 3 4 2 0 14

1975 1 0 0 0 0 0 1 3 4 3 2 0 15
1976 1 0 0 1 2 2 2 1 4 1 1 0 15
1977 0 0 0 0 0 0 3 0 2 3 2 1 11
1978 0 0 0 1 0 0 3 2 4 3 2 0 15
1979 1 0 1 1 0 0 2 2 3 2 1 1 14

1980 0 0 0 0 2 0 3 2 5 2 1 0 15
1981 0 0 1 0 0 2 2 2 4 1 2 2 16
1982 0 0 2 0 1 1 2 5 3 3 1 1 19
1983 0 0 0 0 0 0 3 2 1 4 2 0 12
1904 0 0 0 0 0 0 4 2 1 5 3 1 16

(1959-1984)
AVERAGE .2 .04 .2 .6 .8 .9 2.8 3.3 3.2 3.1 1.7 .6 17.3

CASES 6 1 6 15 20 23 73 65 82 81 43 16 451

12
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TABLE 3-4.

FREQUENCY OF TROPICAL STORMS ND TYPHOONS BY MONTH AND YEAR

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

(1945-1958)
AVERAGE .4 .1 .4 .5 .8 1.3 3.0 3.9 4.1 3.3 2.7 1.1 21.6

1959 0 1 1 1 0 0 3 6 6 4 2 2 26

1960 0 0 0 1 1 3 3 10 3 4 1 1 27
1961 1 1 1 1 3 2 5 4 6 5 1 1 31
1962 0 1 0 1 2 0 6 7 3 5 3 2 30

1963 0 0 0 1 1 3 4 3 5 5 0 3 25
1964 0 0 0 0 2 2 7 9 7 6 6 1 40

1965 2 2 1 1 2 3 5 6 7 2 2 1 34
1966 0 0 0 1 2 1 5 8 7 3 2 1 30 .
1967 1 0 2 1 1 1 6 8 7 4 3 1 35
1968 0 0 0 1 1 1 3 a 3 6 4 0 27
1969 1 0 1 0 0 0 3 4 3 3 2 1 19

1970 0 1 0 0 0 2 2 6 4 5 4 0 24
1971 1 0 1 3 4 2 8 4 6 4 2 0 35
1972 1 0 0 0 1 3 6 5 4 5 2 3 30
1973 0 0 0 0 0 0 7 5 2 4 3 0 21
1974 1 0 1 1 1 4 4 5 5 4 4 2 32

1975 1 0 0 0 0 0 2 4 5 5 3 0 20
1976 1 1 0 2 2 2 4 4 5 1 1 2 25
1977 0 0 1 0 0 1 4 1 5 4 2 1 19
1978 1 0 0 1 0 3 4 7 5 4 3 0 28
1979 1 0 1 1 1 0 4 2 7 3 2 2 24

1980 0 0 0 1 4 1 4 2 6 4 1 1 24
1981 0 0 1 2 0 2 5 7 4 2 3 2 28
1982 0 0 3 0 1 3 4 5 5 3 1 1 26
1983 0 0 0 0 0 1 3 5 2 5 5 2 23
1984 0 0 0 0 0 2 5 5 4 7 3 1 27

(1959-1984)
AVERAGE .5 .3 .5 .8 1.1 1.6 4.5 5.4 4.8 4.1 2.5 1.2 27.3

CASES 12 7 14 21 29 42 116 140 126 107 65 31 710

TABLE 3-5.

FORMATION ALERT SUMMARY

WESTERN NORTH PACIFIC

ALERT SYSTEMS TOTAL
NU14ER WHICH BECAME NUMBERED

OF ALERT NUMBERED TROPICAL DEVELOPMENT
YEAR SYSTE14S TROPICAL CYCLONES CYCLONES RATE .6

1972 41 29 32 71-

1973 26 22 23 8s%

1974 35 30 36 86

1975 34 25 25 74%

1976 34 25 25 74%

1977 26 20 21 77"

1978 32 27 32 84%

1979 27 23 28 85a%

1980 37 28 28 76%

1981 29 28 29 97%

1982 36 26 28 72%

1983 31 25 25 81

1984 37 30 30 81t

1972-1984) 32.7 26.0 27.8 80%

AVERAGE

CASES 425 338 362

13

"""".".•.- . .... •.".".-.......... ... * ." .,".".""'.'.."...-'. ,""" .""."-"..... .. "'



'4.h

+ S

4 1'4, + +4 4i

44 1-4

[ 14



..71..b



VA 4 + 4 4

0
Ys SEmu 40 00

? __X o zou oo

4u o' 6t4 4

LL. .-

as 55I-

4,6

tt

00

00

- r 4 --4 1 -4

+ 40

..............



3 0

TROPICAL STORM VERNON (01W)

r,..

The formation of Tropical Storm Vernon (9 km/hr) and at OOOOZ on the 9th the first

marked the start of the western Pacific warning was issued based on numerous 25 to 30
tropical cyclone season. This is the second kt (13 to 15 m/s) ship reports. The MSLP at
year in a row that the first tropical cyclone this time was near 999 mb.
of the season did not develop until June, and
the first time since JTWC was established Over the next 18 hours Vernon's forward

K'. that two consecutive seasons have started so speed doubled to 10 kt (19 km/hr) as the . -"-
late in the year. storm intensified, attaining tropical storm

strength between 0000Z and 0600Z on the 9th
Tropical Storm Vernon was very similar and reaching a maximum intensity of*J0 kt

to its 1983 season opening counterpart, (21 m/s) approximately 6 to 9 hours later 0
Tropical Storm Sarah, in that it formed in (Figure 3-01-1).
the South China Sea during June, developed
into a weak Tropical Storm, and made landfall Vietnamese authorities reported that
in central Vietnam. Vernon caused flooding of rice, sweet potato,

and sesame crops in the Quang Nam-Danang
The disturbance which was to develop province. No loss of life or other signifi-

into Tropical Storm Vernon was first detected cant property damage was reported.
early on 7 June as an area of poorly organized
convection on the eastern end of the monsoon After reaching maximum intensity, Vernon S
trough in the central South China Sea. The moved in a more westerly direction at 12 kt
disturbance drifted slowly to the northwest (22 km/hr), and began to weaken as the storm
and consolidated during the next 24 hours, entered a strong shearing environment.
At 0411Z on the 8th, a TCFA was issued based Vernon continued toward the coast of Vietnam,
on improved organization of the convection making landfall just north of Da Nang (WMO
and synoptic data which indicated the distur- 48855) at approximately 101200Z. By this
bance had a closed surface circulation with time most of Vernon's convection was sheared
winds of 15 to 25 kt (8 to 13 m/s). Vernon to the west of the low-level circulation.

* continued moving to the northwest at 5 kt Vernon quickly dissipated over land.

-. :~~.9.-i : -

F.quke 3-01-1. T~opicate Sfrom VeAnon wtth exposed
tow-f evet &'weuttion as itf attainA twpicat sto'UY
inztensity 1090316Z June PMSP vi~ut 4.mO.eAy).
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TROPICAL STORM WYNNE (02W)

After Tropical Storm Vernon (0.1W) dissi- Wynne maintained a predominantly west-
pated over Vietnam, the southwest monsoon was ward track throughout its life. The storm
slow to re-establish itself. Surface ridging was steered by the westward flow along the
from an anticyclone over the northern southern side of the mid to low-level
Philippine Sea and later from a 1030 mb high subtropical ridge. This ridge was apparently
east of Japan kept easterlies in the too narrow to be resolved by JTWC's primary
Philippine Sea and across Luzon until the 14th forecast aid, the One-Way Interactive
of June. By then the ridge east of Japan had Tropical Cyclone Model (OTCM). As a result,
moved far enough east to allow a weak south- OTCM repeatedly predicted a northward track
west monsoon to become established from the for the storm. By the second warning, JTWC
South China Sea eastward into the Philippine forecasters had noticed this apparent
Sea. This set the stage for the development problem with OTCM and began forecasting a
of Tropical Storm Wynne. more westward tiack than OTCM indicated.

The disturbance which developed into the On 19 June a mid-latitude trough passed
second storm of the season was first detected to the north of Wynne causing Wynne to turn
late on 16 June in the northern Philippine briefly to the northwest. However, the
Sea as an area of concentrated convection trough did not weaken the subtropical ridge
embedded in the southwest monsoon. By 17 enough to allow for recurvature. After the SJune a broad, weak surface circulation had trough passed on the 20th, Wynne once again
developed near 20N 137E with an MSLP of 1005 resumed its westward heading which it main-
mb and 10 to 20 kt (5 to 10 m/s) surface tained until landfall.
winds. The organization of the convection
continued to improve, prompting the issuance Despite the five days Wynne remained in
of a TCFA at 1600Z on the 18th. At that time, the Philippine Sea east of Taiwan, it did notsynoptic data indicated a weak upper-level intensify beyond 55 kt (28 m/s). The weak
anticyclone had developed aloft providing upper-level anticyclone which developed over

-good outflow to the south and west. Late on Wynne on the 18th remained very small, being
the 18th, the first aircraft reconnaissance overshadowed by a much larger upper-level
flight into the disturbance found a 6 nm (11 anticyclone to the north over mainland China.
km) wide surface center with an MSLP of 998 Therefore, Wynne remained under a strong
mb and maximum surface winds of 20 kt (10 shearing environment from the north and
m/s). At 190933Z the first warning on Wynne, northeast throughout its life, which hindered
valid at 190600Z, was issued, intensification.

AIR: 167 WdAYNE& if 4.623. I7ooZ
FFAA 231?o '4744 4411 //202 /06/2 S'211

COP: WANa
Fitgue 3-02-1. Th1OP.cat Sto~rn Wynne u. it ptuaed
4oath oj Taiazn au .6een by 4ada' j'tom Kaoh.6uing
(WMO 46744) ate 23190CI June (Photopauph couAte6 oA
Crntwt weathot Sueau, Tjipe2, Taisn).
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Wynne strengthened to 55 kt (28 m/s) personnel *njuries were reported aboard the
just prior to passing the southern coast of Mauna Kea. Further north, Hong Kong reported
Taiwan. The sea level pressure of Lanyu gusts to 60 kt (31 m/s) with the passage of
(WMO 46762), located just east of the Wynne.
southern tip of Taiwan, dropped 14 mb in the -

12 hours preceeding the storm's arrival, As Wynne traversed the Philippine Sea S
". reaching 984 mb with Wynne's passage. As and the northern Luzon Straits, the southwest .

Wynne passed the southern tip of Taiwan monsoon was enhanced producing 20 to 30 kt
(Figure 3-02-1), its low-level circulation (10 to 15 m/s) winds, high seas and heavy
was disrupted causing Wynne to weaken rainfall. In Luzon, at least 20 families ".
slightly as it entered the South China Sea were reported left homeless and 10,000 hec- .
(Figure 3-02-2). tares of riceland destroyed by floods.

North of Luzon, three fishermen drowned when
Wynne passed 70 nm (130 km) south ot their boats capsized in heavy seas.

Hong Kong (WMO 45005) about 24 hours after 0
passing the southern tip of Taiwan. By this Tropical Storm Wynne made landfall at
time Wynne had intensified to its peak approximately 1200Z on the 25th on the coast
intensity of 60 kt (31 m/s). This was of the People's Republic of China near the
confirmed by the USS Mauna Kea (AE22) which Luichow Peninsula, and weakened rapidly as
inadvertently passed very close to Wynne's it moved inland. The final warning on Wynne " - -
center and reported "maximum winds to 60 kt, was issued at O000Z on the 26th.
gusts to 70 kt." Fortunately, no damage or
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TYPHOON ALEX (03W)

Typhoon Alex was the first typhoon of
the 1984 western Pacific season. It was also

-. the season's first recurver. The satellite
fixes during the formative stages of Alex
were somewhat misleading and contributed to
rather large forecast errors on the first
day in warning status. After reaching

*typhoon intensity and crossing Taiwan, the
last phase of Alex's life was characterized
by a complex transition into an extratropical A
low. ILL

The seedlings of Alex first caught the A
attention of the JTWC forecasters on the 28th
hof June. Based on several ship reports -'I'..."
showing that a circulation center had devel-
oped in the Philippine Sea, the Significant
Tropical Weather Advisory (ABER PGTW) was

reissued ate28i15 stating that a 10 to 15

kt (5 to 8 m/s) surface circulation had *.w, I .Aw a.-M.
developed near l6N 129E, within a disorganiz- FiguAe 3-03-1. Intall tk exposed low-lev'el
ed area of convection in the monsoon trough ciicaol nce at point B mz thouqht to be the
(point A on Figures 3-03-1 and 3-03-2). o Typhoon Alex. Howeve', peat-an1t
This area was identified as one with a "poor" incas the actu point o6 o i was p'tbabla
potential for development (meaning the 28h poit A (292301Z June NEW k'suat "ma"etu".
disturbdnce was not expected to require a
TCFA during the advisory period). For the
next day-and-a-half the disturbance persisted
with no signs of development. At 2301Z on
the 29th, visual satellite pictures indicated I i - .
that a partially exposed low-level circula- . 4-
tion had developed on the northern edge of
the disturbance (point B on Figures 3-03-1 V . ,
and 3-03-2). Consequently an aircraft
investigation of the area was requested for
the following day. p .AhA

Upon arrival at the invest point, the
aircraft radioed back to the JTWC forecaster ' PEP
that a well-defined circulation center was
present and that a vortex fix would be o

*forthcoming. Now things happened quickly.Ig
The forecaster first notified his customers 2 •
on Luzon that a tropical depression was 12 3 .1-.
developing just to the east of them and they "

could experience 30 kt (15 m/s) winds within
18 hours. At 230 o on the 30th a TCFA was

• "issued Shortly thereafter, at 2338 , the
vortex fix was radioed to JTWC containing
details on the closed surface circulation.
The first warning on Alex, valid at 00001 on
1 July quickly followed. 04

Unfortunately, the first four warnings 02
forecast Alex to move to the west. Satellite C 3 '

* fixes starting late on the 29th and continu-
ing through 1800Z on the st indicated that M A
the depression was moving west-southwest.
Limited radar fixes indicated that the system
was nearly stationary. However, when the
daylight Eatellite pictures became available
late on I July, it was obvious that the
system had in reality moved north-northwest

, .(along track CD in Figure 3-03-2) and was
now a tropical storm. Thus it was not until
warning number five that the westward track
was abandoned and not until warning number Figuie 3-03-2. Point A iZ6 believed to be the actual
seven that the recurvature scenario was fully point oJ otwesn oJ Typhoon Ale; Pont 8 s the
developed. posation o6 the paetia~tq exposed low-eevet ciicutat(Cfl

cente, initially thouikt to be the ththn st Alex;
The rationale behind the forecast Point C i the location o6 the cevtei 6ound bu the

track on warning number one now becomes AAt acAcAaat invest; Point V a the best ttac
instructive: When the system was first though 02120OZ, and Point E is the 72 houl Aveecast

* detected "on the doorstep" of Luzon, there 6Ptom uvvunq nwmbot one.

23
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Fi..uu~ 3-03-3. Adid-tpo~phe/tU 4low pkeaLtaug .. *

duing the So~mutation o4 the 4u.t &mAing 4ouec~t
'Le"oning (StLemiie amty.L6 oi the FNCC 400 .6
NVA &.tn gietd vo.Lid at 30120OZ Junte).

Figme 3-03-4. The rnid-t'wposphAi. synoptic
AZituaLon MoeaIm4.14aa .duwtg S 04 the tije ol
Typhoout Atex. Note the dxtiaydjctne .&ickh"k moved
ea.6t to the 4oIuth o6 Japdsn &W the tkouelt oveA cantuat
Ckima .Aiuh .ja~s .ot i ahu~ Ster~ ~
dmt~L og the FONCAS500 .6 w aietd valid
&t 0212OOZ Juty).
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- was an urgency to let the people there know followed by a sudden 120 degree turn to the
that the potential existed for a tropical right and an acceleration to 12 kt (22 km/hr)

* cyclone to affect them almost immediately, by point D. A much more likely path would
Therefore it was deemed necessary to devise be genesis near point A, as was indicated by
the forecast track before all of the JTWC synoptic data back on 28 June, westward
forecast aids could be obtained. Available movement at about 5 kt (9 km/hr) to C and
to the forecaster were the past fixes which then a more gradual turn to the right with
lead to best track BC on Figure 3-03-2 and a acceleration to D. Consequently it is now
synoptic situation characterized by a mid- thought that the low-level circulation
tropospheric ridge north of the storm as center found by satellite imagery at point B
illustrated in Figure 3-03-3. Given the on the 29th of June was a "red-herring"; -.. 'o
present and past position of the storm and nothing more than an eddy in the monsoon -..

the northeasterly flow across Luzon, a west- trough. ""
ward forecast with recurvature beyond the 72
hour point seemed logical. This scenario Once the northward movement of Alex was "
was briefed to all concerned. When the well established, the forecasts were rela-
forecast aids did arrive, they generally tively accurate (although the speeds were
agreed with this reasoning. One of the aids somewhat slow). The only question was
which did not agree was the One-Way Inter- whether Alex would track up the east coast
active Cyclone Model (OTCM), JTWC's primary of Taiwan, cross the middle of the East
forecast aid, which forecast Alex to move to China Sea and transit through the Korean
the north-northwest to near point D in Strait, or transfer across Taiwan, move
Figure 3-03-2 in twenty-four hours. The along the coast of mainland China and cross
OTCM forecast was discounted for three South Korea. By warning nuzr er 11 this . ..
reasons. First, it was perpendicular to the question was correctly resolved as the last S
mid-tropospheric flow and headed toward the eight warnings had excellent track forecasts.
center of the ridge near Taiwan. Second, Alex continued to intensify reaching a
the track BCD seemed highly improbable. maximum intensity of 75 kt (39 m/s) just
Finally, OTCM had consistently and erroneously prior to crossing Taiwan (Figures 3-03-5 and
forecast a westward moving storm (Tropical 3-C3-6). During the middle and last phases
Storm Wynne (02W)) to go to the north only a of Alex's life, the southwesterlies in
week earlier in the same general area. front of a trough that laid over central

Korea provided the steering mechanism. -"

As it turned out, the OTCM forecast was This trough with its associated surface ..
excellent. Figure 3-03-4 reflects the new front was the same trough observed over
synoptic situation. The anticyclone that northern China in Figure 3-03-4 several
had been over Taiwan did not persist as days earlier. Starting on 5 July Alex
originally anticipated but weakened and underwent a complex extratropical transition
moved to the east. This movement allowed with this front. The final warning was
Alex to accelerate to the north-northwest issued at 051200Z as Alex became indistin-
towards Taiwan. The OTCM had correctly guishable from the frontal system over the
forecast this to occur. With the post- Sea of Japan.
analysis knowledge that Alex did not transit
the Philippines, but instead went north- In summary, Typhoon Alex can be identi-
northwest, Figure 3-03-2 should be examined fied as a typical, well-behaved recurver

. for an explanation of the true origin of that transitioned into an extratropical
Alex. The track BCD seems highly improbable system. The first four warnings were marred

"'* There is currently no explanation for a path by erroneous rejection of OTCM, and by "-
* from B to C at a speed of nearly 10 kt (19 acceptance of early fixes from a feature

km/hr), a slow down to 3 kt (6 km/hr) at C that was probably not part of the genesis
mechanism. _

A1* ALEr/ltft 7 ~FAA * . ,00 fA. ,,, -.f

Figuae 3-03-6. Typhoon Ahx juht pkoit to
attaining mnaximum intenty da 6eeit by AmA 6aom

Fi.gue 3-03-5. Typhoon Atue juat ptiO to t Kaohhui ((MO 467441 at 0223DOZ Ju y (Photog.'ph
maxmum inten~ity (022329Z Juty NOA vi6uat imageky .coutuy oJ Centt weatheA Buawiu, TaiLpei, Td.imn).
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TROPICAL STORM BETTY (04W)

Tropical Storm Betty originated in the When the disturbance was mentioned on

eastern extension of the monsoon trough early the 030600Z Siqnificant Tropical Weather
in July but took several days to develop into Advisory (ABEH PGTW), it had moved northwest
a significant tropical cyclone. Once behind now Typhoon Alex (03W) which was
developed, Betty moved steadily to the north- located east of Taiwan and moving rapidly
west through the South China Sea eventually northward. With the TUTT providing good "...
making landfall and dissipating over southern upper-level outflow over the disturbance,
China. the convection exhibited a marked increase

in organization and intensity over 24 hours 0
At 0000Z on the 2nd, a disturbance which earlier.

later developed into Tropical Storm Betty was
located approximately 550 nm (1019 km) south- By 0200Z on the 4th, the disturbance
west of Guam. Synoptic data showed the had moved to near 15N 128E and was becoming
disturbance to be a broad, weak surface more organized. At this time the first TCFA
circulation with winds of 10 to 15 kt was issued on the system. Figure 3-04-1
(5 to 8 m/s). Concurrent satellite imagery shows the disturbance at the time the TCFA .
showed the disturbance as an area of poorly was issued. Note the banding in the convec-
organized convection. Strong surface ridging tion and anticyclonic upper-level outflow.
was present between the disturbance and the Synoptic data indicated that only a broad
developing Tropical Storm Alex (03W) to the 10 to 15 kt (5 to 8 m/s) surface circulation
north which was then located off the east was present. Strong ridging still persisted
coast of Luzon. Above this surface ridging north of the disturbance. This ridging was
a TUTT was providing good upper-level outflow instrumental in preventing Betty from
to the north of the disturbance enhancing the following a path similar to that of Typhoon
convective activity. Alex (03W).

O.. .

.< -

F.g.ue 3-04-1 T'op,.ct 6tov Betty at the time LA"
6iAt TCFA uxu. ih6Lted (04011l6Z Juty VMSP vi~udt
briageAy.
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Aircraft reconnaissance flights on 3 and At 1200Z on the 6th, synoptic data
4 July at the 1500 ft (457 m) level were indicated that the disturbance had moved
unable to close-off a circulation center, offshore west of Luzon and was developing.
finding instead a broad surface trough. The With surface reports of 20 to 25 kt (10 to
TCFA was reissued at 050200Z July since the 13 m/s) and further intensification very
possibility existed that the system would likely, the first warning was issued.
remain east of Luzon and develop. Aircraft Visual satellite imagery late on the 6th
reconnaissance during the afternoon of the (Figure 3-04-2) showed Betty, then a
5th indicated that the system had intensified depression, with a large, mostly clear area
slightly into a weak tropical depression at its center. An exposed low-level
with an MSLP of 1002 mb and maximum surface circulation is evident as indicated by the
winds of 25 kt (13 m/s). However, no spiraling low-level cumulus clouds.
further development occurred as the system Convective activity is heaviest in the
moved west and approached the Philippines. southern semicircle surrounding the mostly -

convection-free center. Aircraft reconnais-
By the 6th, the depression had weakened sance at about the same time reported a large .

as it transited Luzon. At this time the light and variable center 50 to 60 nn (93 to
third and final TCFA was issued since it was 11 km) in diameter associated with the
considered likely that a significant tropical depression. Surface winds of 25 to 30 kt
cyclone would finally develop once the (13 to 15 m/s) were ahserved southeast of the
disturbance moved out over the South China center where the depression's flow was -
Sea. enhanced by the southwest monsoon.

S -.V-

"*-O- KONG

%-

F~tusta 3-04-Z. Thtop~Co7 Stom Betty aa a top .cs
dep'u6on ,, e4 hauZ~i e ohhd the PkU.i.~. Note 1.-
the exposed £ot~weI,.v.i oitto W e 06 b.,ddc..ed...._
by i p.a n Uuu atde a iaga co.wec.t.on-6,.,&-.e. -.a_ .
cetL t ase (062333Z .TuZy NOAA ucv&a cinage y).
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Betty was upgraded to a tropical storm Between 060OZ on the 8th and 0600Z on
at 1200Z on the 7th based upon receipt of the 9th, Betty maintained an intensity of
35 kt ship reports and satellite imagery 50 to 55 kt (26 to 28 m/s), making landfall
showing improved convective organization, at 090300Z approximately 135 nm (250 km)
Aircraft reconnaissance at 080034Z indicated west-southwest of Hong Kong. Figure 3-04-3
that Tropical Storm Betty had intensified shows Betty at maximum intensity just prior 0
further with maximum surface winds of 50 kt to landfall. Dissipation occurred after
(26 m/s) being reported in a small area in 091800Z over the southwestern portion of
the east semicircle. the Peoples Republic of China. No forecast . "

problems were encountered with Tropical - -

The Hong Kong Royal Observatory (WMO Storm Betty since it moved steadily to the
45005) picked up Betty on weather radar at northwest around the southwestern periphery
approximately 080300Z and transmitted of the subtropical ridge.
position fixes until 090600Z. These hourly
reports aided greatly in positioning the
tropical storm during this period.

.!

IS

FiguAe 3-04-3. Titopica1 Stc'i Betty at maximum
.tnten.6it o6 55 kzt (28 mf6) jLLf pko)t to tand~a.U
(090137Z Juty PMSP viL6uaL .mage.'y).
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TYPHOON CARY (05W)

Typhoon Cary was the first storm of the Aircraft reconnaissance late on the 6th,
season to be initiated by the Tropical Upper had no trouble locating a surface circula-
Tropospheric Trough (TUTT) in a manner tion and reported that the disturbance had
similar to that described by Sadler (1976). an MLSP of 1004 mb with estimated maximum
While remaining over water its entire life, surface winds of 25 kt (13 m/s). Based on
Cary distinguished itself by unusual this report, the first warning on Cary was
intensity changes. issued at OOOOZ on the 7th. During the next

12 hours, satellite imagery indicated the
The disturbance which eventually devel- depression was slowly intensifying. This

oped into Typhoon Cary was first noticed on was confirmed by the next aircraft
the 2nd of July as an area of very poorly reconnaissance flight which found Cary had
organized convection near 18N 168E in the intensified to storm strength with a narrow
eastern, divergent side of a westward moving band of 35 to 40 kt (18 to 21 m/s) surface
TUTT cell. During the next two days, the winds north of its center and an MSLP of
convection remained poorly organized as it 999 mb.
moved to the west-southwest. Surface
synoptic data indicated only easterly trades Cary continued to intensify as it moved
were present beneath the convection. Early to the northwest toward an apparent break in
on the 5th, the convection became more the subtropical ridge. Due to uncertainty
organized with satellite imagery indicating in the Fleet Numerical Oceanography Center
an anticyclone developing aloft over the (FNOC) analysis fields in the data sparse
system; however, due to sparse surface region southeast of Japan, 400 mb synoptic
reports, the presence of a surface circula- track missions were flown on 8 and 9 July to
tion could not be confirmed. Because of better define the mid-level flow north of
the improved organization, the area of Cary. These flights confirmed the presence
convection was mentioned in the 050600Z of a weakness in the ridge, which indicated
Significant Tropical Weather Advisory (ABEH that forecasts for slow northwestward -- -
PGTW). Subseq4ent satellite imagery showed movement with eventual recurvature to the
continued development of the convection and northeast were sound. Cary slowed as it
the ABEH was reissued at 051200Z indicating approached the weakness in the subtropical
that the potential for significant tropical ridge while continuing to intensify. At
cyclone development was "fair" (meaning that 091200Z, Cary was upgraded to typhoon status
it is likely that a TCFA will be issued based on aircraft and satellite data which
during the advisory period). Early on the indicated that a 30 nm (56 km) wide eye had
6th, satellite imagery (Figure 3-05-1) formed, 700 mb flight level winds were 64 kt
showed that the convection had become comma (33 m/s), and an MSLP of 975 mb existed.
shaped, with evidence that a surface circu- During the subsequent 22 hours Cary intensi- .
lation was forming. Consequently a TCFA was fied quite rapidly, reaching a maximum
issued at 060317Z. During the following 21 intensity of 90 kt (46 m/s) with an MSLP of
hours the disturbance moved to the west- 955 mb at 092332Z. Figure 3-05-2 shows Cary
northwest, with no significant intensifica- just prior to reaching maximum intensity.
tion. - - .

CA"i
' I _0

1 A'',

F.iuge 3-05-I. Sa.tetite iar9qeAy which p'ompted
i46uance o6 the TCFA. Note the coma 6haped convec- ..
ton and the expoaed tow-teet cAcutatio.n cen.teA to FiguAe 3-05-2. Typhoon Ca'y ju.t pto4 to 'eaching
the houthuuZt (060036Z Juty PA4SP v-L~ua1 image~'i). maximvum inten6ity (092221Z Juty NOAA viuait imagti.u
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Between O000Z on the 9th and 1200Z on the

lth, Cary moved very slowly through the
ridge axis. At the same time, a mid-latitude
trough was forecast to deepen in the lee of
Japan, supress the subtropical ridge further
south, and allow Cary to enter the westerlies
and be steered to the northeast. Accelera-
tion, although considered, was not forecast
since the strong upper-level westerlies were
forecast to remain well north of 30N through
the forecast period.

Recurvature to the northeast was under-
way by 101200Z. This was accompanied by a
significant shearing of the convection in
the northwest semicircle of the storm
(Figure 3-05-3) resulting in a reduction of
intensity to near minimum typhoon strength.
Approximately 18 hours later the trough
approached a blocking ridge along 170E,
turned to the north, and weakened. This
allowed the shearing environment over Cary
to decrease resulting in a gradual increase
in convection and a halt to the weakening
trend. At 111118Z the ARWO reported that
Cary was once again developing an eye; this
time 40 nm (74 km) across. This large eye
persisted for 24 hours (Figure 3-05-4) as
Cary reintensified. Figure 3-05-5 shows the
intensity variations of Cary. Note the Figuke 3-05-3. Typhoon Caoy being 6hea'ed. Notce
weakening when Cary was being sheared the comptete ab6ence o6 6igniican convection in the
followed by reintensification as the upper- notthwet 6emicActe (102156Z July NOAA vi6uwt
level environment improved. imageAyJ.

4. 1

Fi~guae 3-05-4. Typhoon Cay adfrA 4t~ena.gying.
MlaximJn su.ta4.ned ie~,td aae 15 ket (39 m/a)
(120529Z Juty NOAA viuunL imge~y).
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As Cary moved further north, increasing transition to an extratropical low. The
vertical shear and entrainment of cooler, extratropical remains of Cary continued to
drier air caused Cary to weaken and weaken and moved west under the influence
gradually become extratropical. By 140600Z of a surface ridge northeast of Japan. Cary
Cary had completed its extratropical eventually dissipated to the south of Japan.
transition and the final warning was issued. There were no reports of injuries or
Figure 3-05-6 shows Cary as it completed damages from Cary.

CARY (05W)
- INTENSITY ANALYSIS -"-"942

[.100 942

90• 952

so 962

7067\ ... ....- .1 971

60 979
AC

z (A_ . __

o0 s 987

SAT 993

40 993 

30"- 999

SAT,-

2 T S 
AC_

00 12 00 12 00 12 00 12 00 12 00 12 00 12 00 12 00 12 00 12 00
5 6 7 8 9 10 11 12 13 14 15

FiguAe 3-05-5. Sate lite fWvok, 1973) and ai ftAa~t
4econnaissance (Atkinson and Hotliday, 1977) intensity
estimates o6 Typhoon Ca'y. Best . tack inteniZeie4
ate shown as the solid tine.

5-- FiquAe 3-05-6. CoAt comptet cng exttatop.cat •
t-anition. Note the absence og convection aiound the
6totm. Onty .tabte 6t~atocu u6 cloud& temairt
(140504Z Jutq HOAA vauat. imageAyl."
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TYPHOON DINAH (06W)

During much of July, the North Pacific 300 nm (556 km) to the northwest of Wake .
was dominated by slow moving or stationary Island. During the next two days, the
features. After Tropical Storm Betty disturbance drifted slowly westward with no
dissipated over southern China, the south- significant development. This lack of . ".
west monsoon did not re-develop. Instead, development and slow movement are attributed
surface ridging was established in the South to the passage to the north of a developing
China Sea. Gradually this ridging spread mid-latitude frontal system which signifi-
eastward, and by mid-July dominated the cantly elongated the convection.
western North Pacific from Southeast Asia to
the dateline. This anomalous ridging Late on the 23rd, with the frontal
persisted for almost two weeks. Accompanying system passing to the northeast and its
this ridging was an almost total absence of influence lessening, the convection
significant convection in the tropics. With associated with the disturbance increased
high pressure dominating the climatologically considerably. Based on the 240000Z imagery,
favored area for tropical cyclone development, a TCFA was issued. As the TCFA was being
it was up to a cold front to provide the issued, the first aircraft reconnaissance
genesis mechanism for the next storm of the of the disturbance was already underway. By
season. This front had persisted for nearly 240250Z the aircraft had located a 1000 mb
a week, extending across much of the central circulation center, and had observed surface
North Pacific southwestward to just north of winds of 30 kt (15 m/s). Since continued
Wake Island (WMO 91245). While the southern development was expected, the first warning
end of the associated trough had, at times, on Dinah valid at 240600Z was issued.
shown some convective activity, it was not
until the front began to move eastward that During the next two days, Dinah tracked
the disturbance detached from the front and to the west-southwest and intensified. Late
developed into Typhoon Dinah. on the 25th, Dinah attained typhoon intensity

with aircraft reporting that a 30 nm (56 km) •
On the 20th and 21st, satellite imagery wide circular eye had formed. Dinah's track

indicated that the trough and its associated to the west-southwest is attributed to the
surface front, which had been inactive for flow around a narrow mid-tropospheric ridge
nearly a week, were finally moving east. As to its north (Figure 3-06-1). At this time,
the trough moved eastward, an area of convec- Tropical Storm Ed (soon to be Typhoon Ed)
tion remained behind and began to show some was moving southeast towards Dinah. This
organization. Synoptic data at 1200Z on the caused the ridge to the north to slide to
21st indicated a surface circulation had the east allowing Dinah to turn to the north-
formed beneath the convection, approximately west into the weakness.

Between OOOOZ on the 26th and OOOOZ on
the 28th, Dinah and Ed were within 900 nm.
(1667 km) of each other, with the closest
point of approach being at 262100Z when they
were approximately 630 nm (1167 km) apart
(Figure 3-06-2). While JTWC was warning on
these systems it was thought that the major
track changes to both were a result of their
interaction. However, post-analysis
indicates this interaction between Dinah and
Ed was not nearly as great a factor as
initially thought. It is now believed that
the proximity of the storms did not have a
major affect on their respective tracks and
only a short-lived influence on Dinah's
intensity. S

Figure 3-06-3 shows the intensity
UM variations of Dinah as measured by recon-

naissance aircraft. After intensifying for
three days, Dinah weakened for a 12 to 24
hour period on the 27th. This weakening
happened after the closest point of approach
between the two storms had occurred. The

im . mechanism responsible for this temporary _
weakening was the well developed outflow of
Ed which interacted with Dinah late on the
26th and early on the 27th. Figure 3-06-4
contains a series of three infrared

5 satellite pictures showing the approach and
interaction of Ed's outflow with Dinah.

FiquAt 3-06-I. AMd-thopoapheaic wnd 6ow which This interaction resulted in a significant
initiy steeAed Typhoon Diaih. Note the tidge shearing and suppression of the convection
to the noath with a weakneah in the tidge to the
nO&tI~WeAt 0FAIC 400 mb AIVA dnatyai6 vatid a~t
1SI2OOZ Juty).
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in the northwest quadrant of Dinah, a 0000Z on the 29th.
temporary weakening of the eye and eyewall
and an increase in the central pressure as By now Dinah was moving to the north-
observed in Figure 3-06-3. Figure 3-06-5 northeast and increasing its forward speed as
shows an enhanced infrared picture of the storm tracked along the westward edge of
Typhoon Dinah after interaction with Ed had the mid-Pacific high. At approximately
taken place. Note that the eye is open to 290600Z Dinah made its closest point of
the northwest, and there is a lack of approach to Marcus Island (Minami Tori Shima
significant convection in the northwest (WMO 47991)) with an intensity of 115 kt
quadrant. Although not verifiable, Dinah's (59 m/s). This was Dinah's only interaction
brief turn to the east-northeast on the 27th with land and caused extensive damage to ,-....-
may also be attributable to the pressure vegetation on the island. The Coast Guard
from Ed's outflow. By early on the 28th, Loran station sustained an estimated $30,000 .
with the distances between Ed and Dinah worth of damage to various buildings and
increasing, the shearing decreased and equipment. Maximum observed winds on the
Dinah intensified rapidly, reaching its island were 63 kt (32 m/s) with a peak gust •
maximum intensity of 125 kt (64 m/s) at to 89 kt (46 m/s).

Figue 3-06-2. View 06 Typhoon Dinh and the devetop-
ing Tropicat Storm Ed (soon to be Typhoon Ed) neaA the
time o6 theiA ctozet point o6 approach (262213Z Jut q
NOAA vh6ae imnage~yl.

- A
97 - - - ------. - "

F U t 3-06-3. lnten.6Lt vOat.&tOn6 O Typh~oon Vtnah ,"'.

a6 detived Arom aiAc tajt teconnais.nce data.
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After passing clear of Marcus Island, extratropical low, which began at about
Dinah continued to move to the north- 120OZ on the 30th, was completed by 1200Z
northeast at 15 to 18 kt (28 to 33 km/hr) on the 1st of August.
and weaken. Early on the 31st Dinah was
downgraded to a tropical storm. A mid- The final warning was issued by the-
latitude trough which had already been Joint Typhoon Warning Center at 180OZ on ~.
interacting with Dinah for approximately I August. The extratropical remains of
12 hours, now started steering the storm Dinah continued to track eastward across
towards the northeast. Transition to an the international dateline.

(a) (6
F.Lgufte 3-06-4. Th'iee .Ln6iaAed p.Lctulte6 takzen duAitng a
sixc houA peluod e6howing the app'toach o6 Ed 6 owtgtow

* and .Lt6 intetaction with VDinah (a. 261842Z Juty NOAA
Znj'wo'ed i(mage'ty, b. 262214Z Juty ?JOAA .in6taAed
imgey c. 270037Z Juty NOAA in6autd imageAy).

Figtoe 3-06-5. Enhanced in~wted *iwagekai' oj TqAoon
(a)Dinah ajteA' ite'aaaon with Ed (270545Z July ANA
(c) nAw.ed Aimage~ty).
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TYPHOON ED (07W)

Typhoon Ed, like its predecessor Typhoon During the 26th, a short-wave trough
Dinah, originated from a mid-latitude system, moved eastward across the Sea of Japan. In
Forming just south of Japan, Ed initially response to the trough, Ed turned to the
moved to the southeast, a very unusual north while maintaining its intensity. By
direction of movement for tropical cyclones 270000Z, the trough had moved to the north-
in the northwest Pacific. After briefly east and was weakening. Ed now came under
interacting with Typhoon Dinah, Ed turned to the influence of a mid to low-level ridge
the west-northwest, a course it maintained east of Japan. This ridge kept building to
until it made landfall on the east coast of the west and forced Ed to move to the west-
China. northwest, a course it maintained until

landfall.
The disturbance which eventually

developed into Ed began as an area of While moving to the west Ed slowly
convbction at the southern end of a intensified, reaching its peak intensity of
dissipating cold front transiting Japan. 100 kt (51 m/s) shortly after passing south
Although the convection was first noticed of the island of Kyushu (Figure 3-07-1). As
on 23 July, it was not until late on the Ed transited the East China Sea, entrainment
24th that the cloud mass became detached of drier air and passage over cooler waters
from the front and showed signs of becoming began to weaken the system. At 0900Z on the
a tropical disturbance. At OOOZ on the 31st, Ed made landfall approximately 60 nm
25th, synoptic data indicated a surface (111 km) north of Shang-Hai (WMO 58367).
circulation had formed, with an MSLP near Maximum sustained winds at landfall were 60
1002 mb. Satellite imagery and synoptic kt (31 m/s). After making landfall, Ed

" data indicated an upper-level anticyclone turned to the northwest, transited along
had developed over the disturbance providing coastal China and gradually dissipated. The
excellent outflow to the south. These final warning was issued at 1200Z on the 1st
developments prompted the Significant of August. 5
Tropical Weather Advisory (ABEH PGTW) to be
reissued at 250135Z in order to include this The only known damage caused by Typhoon
system as a suspect area. The potential for Ed occurred to shipping. The Korean regis-
significant tropical cyclone development was tered Ishlin Glory enroute from Pohang, -

- assessed as being "fair". Indeed this was South Korea to Nagoya, Japan sank in the
an understatement. The area rapidly Korea Strait on 29 July. One crew member is
transitioned from an extratropical feature known dead, with eleven others reported
to a tropical depression as the convection missing. -
increased and became more organized. At S

* 250600Z, synoptic data showed surface
pressures had decreased to 999 mb and
Dvorak satellite intensity analysis estimated

* that surface winds of 30 kt (15 m/s) were
.. present. Consequently a TCFA was issued at

250745Z. The disturbance continued to
develop overnight and the first warning on
Ed was issued at 1800Z on the 25th.

While Ed was developing, Typhoon Dinah
located approximately 900 nm (1667 km) to
the southeast, was moving to the west and
intensifying. The first five warnings
forecast Ed to move generally towards Dinah,
remain weak and eventually be assimilated
into Dinah's inflow. However, Ed did not
remain weak but continued to intensify as it
moved to the southeast. Aircraft reconnais-
sance at 252219Z found Ed had deepened to
985 mb and was supporting winds of 40 to 50
kt (21 to 26 m/s). Ed maintained a 50 kt
(26 m/s) intensity during the next 24 hours
as it moved closer to Dinah. Throughout
this period, Ed's outflow remained very well
organized and was elongating to the east
towards Dinah. This outflow had a signifi-
cant short term effect on Dinah's convection
and intensity early on the 27th. Figuae 3-07-1. Typhoon Ed neaA max~mum iAteaty

(292242Z Juty NOAA vi,6uat i..mageAyl.
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TROPICAL STORM FREDA (08W)

Tropical Storm Freda was the first of last week of July, had not yet returned to
" seven significant tropical cyclones to its climatological position and would not do

develop during August. Freda began just as so for several more days. The low-level
Typhoon Ed was dissipating over eastern China convergence at the base of this trough west :. - -
and Typhoon Dinah was completing its extra- of Guam, was the primary genesis mechanism -.. -

tropical transition well to the east of for Freda. By 020600Z, enough convection had
Japan. In the wake of these two typhoons, developed over the area to merit inclusion of
the atmosphere had not yet returned to its the disturbance in the Significant Tropical
seasonally normal condition before Freda Weather Advisory (ABEH PGTW). At 021200Z, a ..
began to show signs of developing. This closed surface circulation was first analyzed
situation meant that Freda would be slow to in the Philippine Sea with an estimated MSLP
develop and take several days to pull of 1005 mb. The ABEH was reissued shortly
together into a tropical cyclone, thereafter upgrading the potential for

significant tropical cyclone development to
On the Ist of August, just prior to the "fair". An aircraft investigation of the

development of Freda, the western Pacific was area was requested for the following after-
dominated at the surface by a deep trough noon. Although at this time it was assumed
extending southwest from Dinah into a that the disturbance would progress into a
disturbance north of Guam and then south- typical tropical cyclone, it would turn out
westward into the southern Philippine Sea that the most difficult part of warning on
(Figure 3-08-1). The southwest monsoon, this storm would be locating the surface
which had re-established itself during the center.

a W .--a
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Since the forecast scenario was not In anticipation of continued slow
very difficult, and Freda followed a general development during the next twenty-four
track to the northwest, the remainder of the hours, a TCFA was issued at 040415Z. Two fix
discussion will focus of Freda's development missions were also requested for the follow-
through aircraft reconnaissance and the ing day. Mission number three, originally
subsequent results. tasked as a fix mission for the morning of

5 August, could not find the system at the 9
Mission number one was a resources- forecast location. Reverting to an invest

permitting invest on the afternoon of 3 pattern, the crew was still unable to locate
August.. It found a very broad, light and a circulation center, although they did find .' -
variable wind center but could not locate a a broad trough some 5 degrees further north
definite closed circulation. The MSLP than on the previous day. The lowest surface
reported by the aircraft was 1003 mb. JTWC pressure reported was 999 mb. In rapid
continued to watch the area and requested succession mission number four, the afternoon
another invest for the following morning with fix, was cancelled; the TCFA was reissued and
a stand-by fix for later that afternoon. The positioned further to the northwest; and 0
second invest closed-off a 25 kt (13 m/s) another aircraft invest was requested for the
circulation near ll.0N 132.7E. However, next morning with a follow-on afternoon fix.
satellite imagery at that time revealed that At 050716Z, Dvorak satellite intensity analy-
the disturbance was developing very slowly. sis of the imagery in Figure 3-08-2 indicated
The MSLP observed on the second flight was the disturbance was developing and estimated
1005 mb or two millibars higher than on the that surface winds of 30 kt (15 m/s) were now
previous day - not a promising sign. Since present. Based on the satellite intensity
development was occurring so slowly, the estimates, the lower pressures reported by
afternoon stand-by fix was cancelled and the aircraft and the forecast for continued slow S
metwatch continued, intensification, JTWC issued the first

warning on Freda as a tropical depression at
051200Z.

4S

F igwe 3-08-2. voAak iLnzteun anayA y6 o6 tiA
imageAy i.dicated 30 kt (15 m/a) windb wAe p'e"ent
p,,wmptring the 6. 6t wa ,ing on Fited (050716Z Aught "

Mission number five, an invest scheduled this was the case. Satellite imagery
for NLT 060000Z, finally found a 993 mb indicated there were now two centers of
circulation center with winds in excess of 35 activity - the second one developing to the
kt (18 m/s) after several hours of searching, north of the circulation fixed by the air-
Mission number six, an afternoon fix mission, craft (Figure 3-08-3). Up until this time . -.
had little trouble fixing the circulation the fixes from both aircraft and satellite as
center of this now 40 kt (21 m/s) tropical well as the forecast emphasis had been on the
storm. At last Freda was showing signs of southern center, but the northern area was
cooperating; however, this was not to last about to assume dominance. The apparent
long! The ARWO on mission number six storm movement from 060600Z to 070000Z was as 7.

commented, " This storm was rather weak and much a reconsolidation around the northern
unorganized. It was very large and could center as it was a simple translation of the
very well have multiple centers." Indeed entire storm envelope to the northwest. This

42
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Figuwe 3-09-3. Ttopicat Storm Fkeda when Aeconotida'-
tion about the notthern centeA wa" about to commence.
Note the southeAn Aea of convection, whewe the
aircwat and sateitie had been 6ixing the centeA and
a becond aAea og convec.tion tocated AwthvA to the
noth wheAe the new cen.te,'. wutd devetop (06101OZ
Augutst DMSP vua imageAy)"

reconsolidation was complicated by the fact Freda quickly transited northern Taiwan
that it occurred at night when only infrared and the Formosa Straits before making land-
satellite imagery was available. When fall on the Chinese mainland at approximately
mission number seven went into Freda the next 071500Z. Like Typhoon Ed, a week earlier,
morning, it could not find a circulation Freda held together over land for two more
where the southern center should have been. days before finally dissipating. .
However, when the pattern was changed to that
of an invest mission they found Freda located In summary, Tropical Storm Freda was a
significantly to the northwest within the slow developing system that exhibited two
northern area of convection. The MSLP had centers of action for a portion of its life. -
now decreased to 988 mb with maximum surface The southern center was more dominant until .
wind of 45 kt (23 m/s) being reported. reconsolidation around the northern center
Mission number eight, the last one flown into occurred just prior to Freda crossing Taiwan. - . " -

Freda, was unable to penetrate the center Freda tracked generally to the northwest and
since the storm had moved over Taiwan. was identifiable over land for several days 0

after it moved ashore.
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TROPICAL DEPRESSION (09W)

Tropical Depression 09W, just like its north of the depression. In retrospect, the
predecessor Tropical Storm Freda, was i more accurate and synoptically correct
difficult storm to warn on. The depression's forecast, especially with such a weak system
low-level circulation remained weak and as Tropical Depression 09W, would have been
poorly organized which made it very difficult a west-northwest to west track along the--.
to locate. Extensive post-analysis indicates northern side of the monsoon trough.
that JTWC warned on the mid-level circulation,
which was co-located with the organized Complicating the forecasting of
convection, rather than the ill-defined low- Tropical Depression 09W was the difficulty
level center which remained well to the south in positioning the surface center. The S
of the main convection, surface circulation center was poorly

organized because it was embedded in the
Tropical Depression 09W first appeared monsoon trough. The displacement of the

early on the 7th of August as a broad 1006 mb mid-to-upper level circulation to the north
low in the Near-Equatorial Trough approxi- within the convection, made accurate
mately 660 nm (1222 km) south of Guam. The positioning by satellite imagery of the
disturbance was mentioned on the 070600Z actual low-level depression center very
Significant Tropical Weather Advisory (ABEH difficult. Figure 3-09-1 shows one of the
PGTW). As it moved to the northwest, the few times that the weak, poorly defined,
disturbance showed signs of increased low-level circulation was visible on
organization on satellite imagery, prompting satellite imagery. Post-analysis of
the issuance of a TCFA at 081200Z. aircraft reconnaissance, synoptic, and

satellite data, shows that the depression
Aircraft reconnaissance on the afternoon center, as reflected in the warning

of 9 August, indicated that the surface positions, was the middle-to-upper level
circulation associated with the disturbance center and not the weak and poorly defined
was broad and weak. Only 10 to 15 kt (5 to surface circulation center which was located
8 m/s) surface winds were observed with an approximately 150 nm (278 km) to the south.
MSLP of 1004 mb. The TCFA was reissued daily JTWC warned on this mid-level feature until
from the 9th to the l1th as the system 150000Z when the convection finally
continued to show convective organization dissipated over Taiwan and it was obvious - "
and the presence of a surface circulation in that no significant low-level circulation
the synoptic data. During this period, the persisted. It is now apparent that the
disturbance was very slow to develop a surface center moved along the monsoon
favorable upper-level circulation. The 200 trough as a sheared, sometimes exposed -
mb flow persisted in being unidirectional low-level circulation from 111200Z to S
(easterly) over the convection. This 131800Z and dissipated shortly thereafter
easterly flow sheared the convection as it merged with a cyclonic circulation
preventing the accumulation of warm, moist in the northern South China Sea. This
air at the low-to-mid levels and the circulation would develop into Tropical
attendant surface pressure drop. Storm Gerald a few days later.

The aircraft reconnaissance investigative
flight on the morning of 10 August could not
find a surface circulation center. By this
time, the system had moved out of the Near-
Equatorial Trough and had become the south-
eastern extension of the monsoon trough.

Between 100600Z and 110600Z, the
disturbance moved almost due north. This
brought the disturbance under the influence
of a TUTT cell located to the northwest near *

Taiwan. The 200 mb flow over the system now
came from the south and was diffluent north
through east of the surface circulation.
Satellite imagery confirms this by indicatinq ; / L

the presence of the heaviest convection in
that area. At 110729Z, aircraft reconnais-
sance closed-off a surface circulation center
with 25 kt (13 m/s) surface winds and an MSLP
of 1003 mb. Based on the improved upper-
level wind flow and the closed circulation .
found by aircraft, the first warning on
Tropical Depression 09W was issued at 111200Z.

Figmge 309-1. ThopiaL Pepot..~4on 09W pun g Aouth
The first six warnings on 09W forecast o Taiwan. Note the poo 0ty de6ned expo4ed tow-teve.

it to move to the northwest. These forecasts ciAtion tocated ett to the ouIh o6 the main..
were based on objective forecast aids, conuection. At the time, the depchaion'6 centeA
including the One-Way Interactive Tropical utu thought to be toca.ted undemedth tILiA convection.
Cyclone Model (OTCM). Upon post-analysis, Howeu e, p6t-anatp.Lh6 now idcatA the expoaed S
these forecasts do not agree well with the £ow-tevet ci jutation vAu the actuat tocation oJ the
synoptic situation present at the time. A depa)te.an'6 centtA (130711Z Augu,6t NAOI uviuat
low-to-middle level ridge was located to the i9 Ay).
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TROPICAL STORM GERALD (10W)

Tropical Storm Gerald led a rather the 20 to 30 kt (10 to 15 m/s) winds still
uneventful life. Developing in the northern persisted further south - a classic monsoon
South China Sea, Gerald remained embedded in depression.
the monsoon trough for five days. Its
proximity to Typhoon Holly affected both its The entire monsoon trough had been
track and intensity. By the time it made discussed on the Significant Tropical Weather
landfall, it had weakened to a minimal Advisory (ABEH PGTW) since 130600Z. However,
tropical storm causing little, if any, with improved convective organization and
damage, lower pressures being observed in the

northern South China Sea, this disturbance
By mid-August, the southwest monsoon finally warranted inclusion on its own merits

had returned to its climatological position. in the 150600Z ABEH.
The associated monsoon trough now extended
from'northern Vietnam across the northern Synoptic data at 151200Z indicated a
South China Sea and then southeast to just broad circulation still persisted, but now
south of Guam. As Tropical Depression 09W 15 to 30 kt (8 to 15 m/s) winds were being
developed east of the Luzon Straits, the reported much closer to the center. This
trough deepened. By the 12th of August, prompted the issuance of a TCFA at 151327Z.
synoptic data indicated a closed surface Less than 12 hours later the first aircraft
circulation had formed in the northern South reconnaissance mission found the system had
China Sea near 18N 117E with an MSLP near deepened to 991 mb and was supporting 40 kt
1001 mb. The circulation continued to (21 m/s) winds near the center. The first
develop and at 131200Z the MSLP had decreased warning on Gerald, valid at 160000Z,
to 998 ml- with winds near the center of 10 followed shortly.
to 20 kt (5 to 10 m/s); 20 to 30 kt (10 to
15 m/s) winds were located south of the During the next three days, Gerald
circulation center associated with the moved erratically on a generally westward
southwest monsoon, course, remaining embedded in the monsoon S

trough. Gerald continued to intensify
By 141800Z the convection associated reaching its maximum intensity of 55 kt

with remnants of Tropical Depression 09W near (28 m/s) at 171800Z. Gerald then maintained
Taiwan, had nearly dissipated. Up to this this intensity for the next two days. The
point there was very little significant inability of Gerald to intensify beyond 55
convection in the northern South China Sea. kt (28 m/s) was due to a strong shear over
The convection that was present showed no the storm primarily from the outflow of
real organization. Between 141800Z and Typhoon Holly which had developed east of
150000Z, the convection in the northern Taiwan on 16 August and persisted throughout
South China Sea increased considerably. most of Gerald's life. This shearing
Surface pressures had now decreased to 997 occasionally resulted in the low-level
mb. However, winds near the center were circulation being exposed east of the
light - only 5 to 15 kt (3 to 8 m/s), while convection (Figure 3-10-1).

HAINAND0 "

1 ~GERALD "'

M t

AA

Figo 3-10-1. Example o the p±'ttiaty exposed
tow-tevet ci¢colato oj Topi-at Storm Ge'tald which
um ob~eAved peiodiacAy. duting the 6tou'm &6eto'ie.
Note the stong ea4tey fow atot shea4ing the
convection to the west. This 6heaA usi caused by the •
ou-tftow o6 Tyhoon Hotty tocated faoL to the no ltheast
(170200Z August DMSP vuLzat 4iageta).
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Forecasting Gerald's movement proved to in the East China Sea, again affected
be difficult. Initially most forecast aids Gerald. Accompanying this turn to the
and JTWC's official forecast aid called for northeast was a decrease in the convection
the storm to move northwest and make land- as the shearing increased. This began a
fall over China. However, as Holly intensi- weakening trend which continued until
fied and moved west Gerald slowed its dissipation.
westward movement, doing a small cyclonic
loop early on the 17th. When Gerald slowed Gerald accelerated to the northeast and
and moved to the south, the forecast weakened making landfall at 210400Z approxi-
scenario changed and called for Gerald to mately 50 nm (93 km) east-northeast of Hong
remain quasi-stationary for twelve to Kong (WMO 45005). The closest point of
twenty-four hours, and then move slowly approach to Hong Kong was at 210100Z when
northeast under the influence of the inflow Gerald passed 30 nm (56 km) to the southeast.
pattern of the developing Typhoon Holly.
Figure 3-10-2 shows Tropical Storm Gerald After making landfall, Gerald turned to 0
and the developing Typhoon Holly near their the north and weakened rapidly as Holly's
closest point of approach. However, after influence decreased. Reports from the
completing its loop, Gerald once again coastal stations along southern China
resumed its westward course as Holly turned indicated winds of 20 to 30 kt (10 to 15 m/s)
to the northwest. accompanied Gerald as it made landfall.

There were no reports of damages as Gerald
Starting at 191800Z, Gerald turned to moved inland over China and dissipated.

the northeast as the very large mid-level
circulation of Typhoon Holly, now located •
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TYPHOON HOLLY (11W)

Typhoon Holly formed in the eastern 15th found only a sharp trough with 25 kt 0
extension of the monsoon trough at the same (13 m/s) surface winds and an MSLP of 998 mb.
time that Tropical Storm Gerald was forming At 151200Z synoptic data indicated that the
in the South China Sea. It was the fourth southwest monsoon along with a tight pressure
significant tropical cyclone to develop in gradient between the monsoon trough and the
the trough in less than two weeks. Holly was subtropical ridge to the northeast, were now

* unusual in that it never was, by definition, generating gale force winds both north and
a tropical depression. Because it evolved south of the trough axis. This occurred - .
from a very active monsoon trough, Holly was before any closed circulation was analyzed.

already at tropical storm strength when it These areas of gale force winds were
finally attained a closed circulation, contained in a NAVOCEANCOMCEN Guam (WWPN
Despite only reaching a maximum intensity of PGTW) extratropical wind warning bulletin.
75 kt (39 m/s), Holly significantly affected
much of the western North Pacific due to its
large wind field. The second aircraft investigative

mission into the disturbance closed-off a
circulation center at 160225Z and found that

Even as Tropical Depression 09W was the MSLP had decreased to 992 mb. Gale force
transiting the Luzon Straits, synoptic data winds were observed within two degrees of the
indicated that a very active trough with center. The first warninng, valid at 160000Z,
poorly organized convection persisted to the Vas issued shortly thereafter with Holly at
east. At 131200Z the monsoon trough extended tropical storm strength.
from the weakening Tropical Depression 09W
eastward to just northwest of Guam. By
141200Z the eastern end of the trough had Determination of the initial intensities
moved northwest and become sharper. Synoptic of Holly and its associated 30 kt (15 m/s)
data indicated the trough had deepened with wind radii were difficult since the gale
an MSLP near 1000 mb. Numerous 20 to 35 kt force monsoon flow extended for hundreds of
(10 to 18 m/s) ship reports existed south of miles to the south and east of the storm.
the trough axis in the active southwest At first, the monsoon flow was included as a
monsoon. Organization of the convection gale area in the NAVOCEANCOMCEN Guam extra-
over the trough also improved during this tropical wind warnings. However, as Holly
period, and suggested that a surface developed, it took the monsoon flow into its
circulation was forming. These developments circulation and subsequently became a very
prompted the issuance of the first of two large storm. Figure 3-11-1, the 180600Z
TCFAs at 141515Z. surface analysis, shows the very large area

influenced by Holly. Aircraft and satellite
data also indicated that Holly was abnormally

The first aircraft reconnaissance large.
mission into the disturbance at 0000Z on the

the tetge ci.eutaqton o ryphopt Holly. Holly tau
4titt con6otdating the mon.'"nit Stow .to •
ci't dta'on at tki time.
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Figure 3-11-2 shows the wind field in two different periods: from 171300Z to
associated with Hol', as reported by recon- 180900Z and from 190200Z to 191700Z when
naissance 

aircraft on 
18 August. 

This flight 
gusts above 

50 kt (26 m/s) were 
reported.

was representative of the data obtained on Lighter winds, corresponding to the passage
many of the missions while Holly was a of the huge center, were reported between
typhoon. The center was characterized by a these periods. The maximum sustained wind
large area of lighter winds. It was not reported at Kadena was 50 kt (26 m/s) at
until the aircraft was more than 60 nm 191355Z with a peak gust to 72 kt (37 m/s) at
(1il km) from the center that it encountered 190850Z. Fortunately, despite the strong
winds above 50 kt (26 m/s). Generally winds and the 16.76 in (425 mm) of rain,
throughout the life of Holly, the highest there were no deaths or serious damage
winds were found in a band 60 to 150 nm reported on Kadena AB. However, some 16,000
'111 to 278 km) from the center. Within air and ferry travelers were stranded on the
this band, the strongest winds were usually island during Holly's passage. Figure 3-11-3
observed in the northern and eastern portions shows Holly as it passed west of Okinawa. 0
of the storm. The winds observed at Kadena Notice the very large area covered by Holly's
AB, Okinawa confirmed the aircraft reports. circulation.
The strongest winds observed at Kadqna were
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Figuote 3-11-2. M.ot o. ai.....t .econnaiaance data
6Pwm the Aeventh mi~.&.on into Typhoon Hotty. Hotty'a
centeA uku 6ixed at 18090OZ and 181134Z Auguat. Wind
WAaA ie the meuwted 700 mb &uind6. The tens di.git
in the wind dinection iA ptotted with the wind baAb.
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Holly initially moved to the west under period. Extensive flooding and landslidesthe influence of the subtropical ridge, were also reported.

reaching typhoon intensity at 180000Z. At
that time Holly had turned to the northwest, Holly weakened as it transited the
a course it maintained foi almost 30 hours. Korean Strait due to interaction with the
After passing west of Okinawa, Holly turned rugged terrain. As Holly entered the Sea of S
to the north as it moved around the western Japan, it began transitioning to an extra-
periphery of the weakening subtropical ridge, tropical system. Figure 3-11-4 shows Holly
Holly plodded to the north for the next shortly after completing the extratropical
twenty-four hours with no significant transition. What little convection remains
intensity changes. At this point the is associated with the front while the
westerlies began to influence the storm, exposed low-level circulation is composed of
Holly was steered to the northeast and began stable stratocumulus clouds. The final
to accelerate. Holly's forward speed peaked warning was issued at 221800Z as Holly neared
at 24 kt (49 km/hr) just prior to its the island of Hokkaido.
transition to an extratropical low.

Overall, the JTWC forecasts on Typhoon
As Holly passed through the Korean Holly provided good decision assistance to

Strait, it inflicted considerable damage on JTWC's customers. Kadena AB was provided the
the Korean peninsula and the Japanese Island time needed to evacuate its planes, and South " .
of Kyushu. News reports indicated at least Korea and Japan had sufficient warning time
one person killed, nine missing and eleven to prepare and thus minimize damage. Even
injured. Property damage was estimated though Holly was not one of the strongest S
initially at one million dollars. Heavy storms of the season, it definitely had a
rainfall accompanied the storm. Miyazake major impact on much of the northwest
(WMO 47830) on Kyushu recorded 15 inches Pacific.
(381 mm) of rain during a twenty-four hour

Figun~e 3 -11-4. Hotty a ,teA comptet_.n it exDa-_.--.--
V~opicat tka~to,. The tow-tevet centeA a -. ,
aunaded by€ 6tate statocumutus ctoud6. WJha.t
tie convection t.emain 6 tocated 4souheat o6

rFigue 3-11-3. Typhoon Hotty pa6sing ju t Kw o6 the centeA and i, due to the 64ontat 46ystem and
Okina.u. Notice the takgje a,,'ea cove~ed by/ Hotyj'6 o~og~aplic a66ect6 (220526Z Auguat NOAA v~cua~t•.
C~ i V A. a t o s ( 1 8 2 3 0 3z A u u t O /A v ua t i m g e ) ,by) . "i- g "y.!
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TROPICAL DEPRESSION (12W)

Tropical Depression 12W developed in the During the following 18 hours the 0
eastern periphery of the monsoon trough, a disturbance showed little change. An
favorable position for development, but had aircraft reconnaissance mission the next
a very brief existence. Although this morning fixed a broad wind and pressure
system was located in an area of highly center, with an MSLP of 999 mb. Once again
convergent low-level flow, the upper-level no winds greater than 20 kt (10 m/s) were
support, while initially favorable for observed within 250 nm (463 km) of the
development was unable to maintain itself and center. Dvorak satellite intensity estimates
contributed to the depression's dissipation, now indicated that maximum sustained winds
The combination of a weak low-level circula- of 30 kt (15 m/s) were present and forecast- 9
tion and ill-defined mid and upper-level ed 35 kt (18 m/s) winds in 24 hours.
features made satellite fixing difficult, Synoptic data revealed that 30 kt (15 m/s)
resulting in a wide disparity between fixes, winds were indeed present, but they were
Aircraft reconnaissance also experienced located approximately 250 nm (463 km)
diffdculty in fixing this weak system, northeast of the disturbance's center, and

were associated with the tight pressure
gradient between the subtropical ridge

The southwest monsoon was slow to located north of Marcus Island (Minami Tori-
re-develop in the wake of Typhoon Holly. Shima (WMO 47991)) and the disturbance.
Late on 20 August, with a broad trough However, upper-level support remained
extending across the northern Philippine Sea, favorable for some intensification which
an area of convection began to develop at the meant that the disturbance would pose a
eastern end of the trough just to the north threat within 36 hours to the military and
of Guam. Synoptic data at 210000Z indicated civilian populations on the Ryukyu Islands.
that a weak 1011 mb closed circulation had Accordingly, the first warning on Tropical
formed approximately 200 nm (370 km) north- Depression 12W was issued at 240000Z.
northeast of Guam. These developments
prompted a discussion of the disturbance in
the 210600Z Significant Tropical Weather The favorable upper-level support
Advisory (ABEH PGTW). The disturbance proved to be short-lived. Visual satellite
tracked generally to the northwest during the imagery at first light the next morning
next two days, and slowly consolidated. (Figure 3-12-1) revealed an exposed low-

level circulation with the associated . -
convective activity displaced several

Satellite imagery at 230000Z showed that hundred miles to the north. Upper-levelthe disturbance was separating from the synoptic data indicated the TUTT cell had

trough. Dvorak satellite intensity analysis moved northwest to near Taiwan, and the
estimated that surface winds of 25 kt convection had sheared to the north, remain-
(13 m/s) were now associated with the system. ing in the divergent region east of the TUTT
The first aircraft reconnaissance mission was cell. There was no longer any evidence of
already underway, but could only find a broad an upper-level anticyclone over the
weak circulation. No winds greater than depression. The upper-level flow pattern
20 kt (10 m/s) were observed. During this over Tropical Depression 12W was now
time, a weak, upper-level anticyclone dominated by 30 to 50 kt (15 to 26 m/s)
developed over the convection. Its develop- easterly winds from a large anticyclone
ment was aided by a TUTT cell located which had been present near Japan for
approximately 6 degrees to the west which several days. This flow was sufficient to
provided good divergence aloft. These factors prevent the redevelopment of any significant
contributed to the issuance of a TCFA at convection near the low-level circulation
230500Z. center. With further development now
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unlikely, the final warning was issued at Atkinson and Holliday (1977). However, no
OOOOZ on the 25th. such winds were observed with Tropical

Depression 12W.

There were a total of four aircraft
reconnaissance missions flown into this The exposed low-level circulation,
system, but only two could fix a center, and completely void of convection, was tracked
both of these had large meteorological and northwest after the final warning was issued
navigational errors. The maximum surface or with 15 to 20 kt (8 to 10 m/s) winds and
1500 ft (457 m) winds found within 200 nm pressures near 1000 mb being reported. This
(320 km) of the center were 20 kt (10 m/s) . circulation crossed the Ryukyu Islands near
The minumum sea-level pressure found by Okinawa before merging with a weak mid-
aircraft was 995 mb at 240708Z which could latitude front in the northern East China
support 35 kt (18 m/s) winds according to Sea late on 26 August.
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TYPHOON IKE (13W)

The deadliest typhoon to strike the The first aircraft reconnaissance flight -
Philippines this century began innocently into Ike fixed the center at 270510Z approxi-
enough as a weak disturbance on the eastern mately 120 nm (222 km) south of Guam with an
end of the monsoon trough. After passing MSLP of 997 mb and estimated the maximum
Guam as a developing tropical storm, Ike surface winds at 35 kt (18 m/s). Ike
turned to the west-southwest and gradually continued moving to the northwest at a speed
intensified. Four days later, Ike attained of 7 to 9 kt (13 to 17 km/hr) during the
an intensity of 125 kt (64 m/s) and crossed next 24 hours and intensified. The storm ....
the central Philippines causing extensive remained compact as it passed 90 nm (167 km)
damage and over 2000 deaths. After wrecking southwest of Guam. At its closest point of
havoc on the Philippines, a weakened Ike approach to Guam, Ike supported winds of 50
moved into the South China Sea where it to 60 kt (26 to 31 m/s) but due to the
reintensified to 115 kt (59 m/s) before compact circulation, Guam suffered no ill
making landfall and finally dissipating over effects from the storm. The Naval
mainland China. Oceanography Command Center (NAVOCEANCOMCEN)

on Nimitz Hill recorded only 15 kt (8 m/s)
sustained winds with a peak gust to 21 kt

As early as 21 August, a weak surface (11 m/s) during Ike's passage. Guam returned
circulation was being analyzed southeast of to Condition of Readiness IV at 272130Z
Guam on the eastern extension of the monsoon based on the 271800Z warning position and
trough. From the 21st through the 25th, forecast track.
various Trust Territory of the Pacific
Islands reporting stations and ship
observations indicated that a weak 1009 mb After passing to the southwest of Guam,
low persisted in this area. The lack of Ike continued tracking to the northwest for
development of this circulation during this the next 12 hours. At approximately 0600Z - ---
period was attributed to the strong winds on the 28th, Ike reached the northern most'
aloft from the same anticyclone that sheared latitude it would attain in the Philippine
Tropical Depression 12W. Sea. At that time Ike was located 160 nm

(296 kin) due west of Guam. For the next
four days Ike would track towards the

Late on the 25th the upper-level Philippines on a west-southwest course.
shearing began to decrease. This resulted in
a rapid increase in the convection over the
low-level circulation center. By 260000Z the
disturbance, which was to develop into Ike,
began to show continuity. Synoptic data at
261200Z indicated the disturbance was inten-
sifying with 20 to 35 kt (10 to 18 m/s) winds
being reported on the southern periphery of
the circulation center. The MSLP of the
disturbance was estimated to be near 1006 mb.

At 2100Z on the 26th, a TCFA was issued
based on the earlier mentioned synoptic
reports and satellite imagery which showed
rapid development of a compact circulation
(Figure 3-13-1). Due to the persistent
improvement in organization and the proximity
of the disturbance to Guam, the first warning
on Ike was issued a few hours later at
270000Z.

The initial forecast track called for
Ike to move to the northwest. This forecast
was based on persistence and the One-Way
Interactive Tropical Cyclone Model (OTCM),
the best forecast aid currently available to
the Joint Typhoon Warning Center. Based on
the location of the system and the forecast
track, Guam was placed in Condition of
Readiness III at 270530Z. This was the first
time since 1 December 1982 that Guam had been
in other than Condition of Readiness IV. Fkgt±e 3-13-I. Eatlq moun.g piicte oj Ike at the
(At that time Typhoon Pamela was approaching time the TCFA au. t6ued. A deuetop 9ng uppeA-tevel
from the east.) oantiActtone u p'oviding good out6tow channetz to the

6outh and weAt (262131Z AuquU NOAA vuat miageAy).
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This change in track was due to the period the pressure-wind relationships were
effects of the subtropical ridge south of in better agreement. At 302310Z aircraft
Japan. From the 26th to the 28th, this reconnaissance found the MSLP had decreased
ridge was orientated from east to west. to 971 mb and reported 700 mb flight level
However, as Tropical Storm June (which winds of 65 kt (33 m/s). This was in much
developed over the western Philippine Sea on better agreement with the 70 kt (36 m/s)
28 August) moved westward, the ridge built winds expected by Atkinson and Holliday
south in June's wake and took on a more (1977). During this second intensification,
north-south orientation. This forced Ike on Ike's circulation became larger - more
a generally west-southwest course until it typical of a WESTPAC typhoon.
neared the central Philippines. Between
271800Z and 281800Z, Ike did not increase %
in intensity due to strong shearing of the For the next two days Ike tracked
convection from the north, toward the central Philippines at an

average speed of 12 kt (22 km/hr) and
doubled in intensity. Figure 3-13-2 shows

Late on the 28th, the shearing decreased Ike as it neared the Philippines. On the
slightly which allowed Ike to intensify to 1st of September just prior to hitting the
typhoon strength. During this intensifica- Philippines, the last aircraft reconnais-
tion the Atkinson and Holliday (1977) sance flight was made. The lowest MSLP found
pressure-wind relationship did not hold. was 947 mb at 010845Z and 700 mb flight level
For example, at 282341Z aircraft reconnais- winds of 117 kt (60 m/s) were measured in
sance reported surface and flight level winds the eyewall of a 25 nm (46 km) circular eye.
of 75 kt (39 m/s), yet the MSLP was only The maximum surface winds were estimated
991 mb. This would normally be expected to at 120 to 130 kt (62 to 67 m/s).
support winds of 45 kt (23 m/s), some 30 kt
(15 m/s) less than what was being observed.
After moving almost due west for 12 hours, For the next 30 hours Ike cut a path of
Ike again turned to the southwest. During death and destruction across the central
this time Ike weakened to below typhoon Philippine Islands that is unequaled in
force due to the persistent strong shearing recent history (Figure 3-13-3). In the wake
aloft. However, this weakening was to be of its path, Ike left a reported 1026 people
temporary. dead, with 1147 people missing and presumed S

dead. Published figures for the number of
people left homeless in the central Philip-

As Ike turned more to the west on the pines range from 200,000 to 480,000. The
30th, the upper-level anticyclone over Ike worst hit region was the Surigao del Norte
redeveloped and the weakening trend ceased. Province of Northern Mindanao where
By 301200Z Ike had reqained typhoon inten- approximately 1000 people died (Figure
sity. During this second intensification 3-13-4)

49['- IKE "-.-i " -.

"--KOROR

000

FiguAe 3-13-2. Typhoon Ike ntenai y.n9 U it neaWe,

the Phiippinea. At this time Ike ms uppoktin-
winds of about 105 kt (54 m/) (312252Z Augu6t AA"""
visuat imageAy).
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Ike tracked to the west-northwest and
then to the northwest at an average speed of
11 kt (20 km/hr) as it crossed the
Philippines and weakened. At O000Z on the
3rd of September Ike had weakened to 45 kt
(23 m/s). Ike quickly reintensified as it
moved into the South China Sea attaining
typhoon intensity by 031200Z. Aircraft
reconnaissance penetrating the 30 rn (56 kin)
wide i~ye at 030843Z found 65 kt (33 m/s)
winds at the surface and 68 kt (35 m/s) winds
at 700 mb. Ike continued to track steadily
to the northwest at 12 to 13 kt (22 to 24
kni/hr) reaching an intensity of 115 kt
(59 m/s) at 041800Z. Ike gradually lost
intensity from this point on, due to the
proximity of land restricting the inflow,
and shearing from a trough passing to the
north.

Ike transited across Hainan Island on 5
September still packing winds of 70 to 80 kt
(36 to 41 m/s). Shortly after 0000Z on the
6th, Ike crossed the coast of mainland China,
as a tropical storm, approximately 60 rn
(111 kmn) south-southeast of Nan--Ning
(WMO 59431) . News reports indicate Ike was FigLLAe 3-13-3. Ike a6 it c~obwsed the centtaW
responsible for at least 13 deaths in China. P/tJ4,ppinez. A thiz time Ike vhI4 5uppoiting wind6
Extensive flooding and crop damage were also o6 about 90 k~t (46 rn/s) (020741Z Septembevt VMS)'
reported as Ike moved inland and dissipated. LvtsWtt imae~y).

ItS

Figute 3-13-4. Aetioe 'teconnai4 ance photo oK a
town ir No~the'tn ki~ndanao showing 6ome o6 the
damagem caused by Typhoon Ike. (Photo p'tov~ded by
CDR M. McCoLWiteAt, Navat Oceanogkapho Command
Facitity, Cub4. Point).

81



0S

X, 00Z
0J 0 0 Z

4, -4--.4o-E

00

CC C144-- -C---- t---

-I-4

01

N0

cc0

LnS

VS

coS

- 414

.
JA

go.. . .. . . . . . .



TROPICAL STORM JUNE (14W)

Tropical Storm June, the last of seven
significant tropical cyclones to develop
during August, originated in the monsoon

- trough like most of the other storms before
it. June would also be typical of several

. other storms during the month, in that the
most difficult part of warning on the system
would be in locating the actual surface
center.

Even as the final warning was being
issued on the exposed low-level circulation
of Tropical Depression 12W, satellite imagery
indicated a large area of convection
persisted further south over the active
monsoon trough (Figure 3-14-1). At 1200Z on
the 25th of August, synoptic data indicated
a closed 1000 mb circulation had formed in
the trough. During the next two days this
circulation drifted westward as the
associated convection tried to consolidate.
Strong upper-level shearing, from the same
anticyclone which sheared Tropical
Depression 12W, inhibited development on the -
25th and 26th. But early on the 27th, an
upper-level anticyclone began to form over
the disturbance making conditions more
favorable for development. Although synoptic
data clearly indicated a surface circulation
was present during this time, the low-level
center was not consistently locatable on
satellite imagery within the broad area of
convection. This problem would plague JTWC F'w.A. 3-14-1. Active atea o6 convection in the
throughout the life of Tropical Storm June. notthenn Phi.ppine Sea oazociated with the sethwut

mon6oon whiech wout ifteA deveop into Thxopiceat Shtfo4'
June. Note the expoaed tow-tevet c itator, 6uAtheA

The first aircraft reconnaissance notth which & the umenanta o6 T .opicat Pepe .aLonl2
mission into the disturbance at 270651Z found (25063O0Z AuLAut IOAA visuatimagteyg.
a closed 30 kt (15 m/s) circulation with a
light and variable wind center 50 nm (93 ki)
in diameter. Based on this information and
indications from satellite imagery that the
convection was becoming more organized, a -

TCFA was issued at 270800Z. As typical with
most monsoon disturbances, the strongest
winds were observed south of the circulation
center and associated with the southwestm-
monsoon.

During the following 18 hours, synoptic
data indicated the disturbance continued to
intensify. However, the convection failed to
show the expected increase in organization. As
During much of this time satellite imagery
actually indicated multiple circulation
centers were present! Although JTWC wanted
to go to warning status on this disturbance
as early as 271200Z, the inability to
accurately position the surface center made
this impossible. The area of gale force
winds, however, were covered in the
NAVOCEANCOMCEN Guam, extratropical wind
warning bulletin (WWPN PGFW).

Between 280000Z and 280600Z the
disturbance finally consolidated into a -. -.
single circulation center (Figure 3-14-2).
Aircraft and satellite fixes now began to Fquke 3-14-2. The deveoping Dtopicat Sto, June
consistently agree on the location of that eAut 06 the PhitippineA. t tiA time June v - .
center. This prompted the issuance of the con6otdating about a ingte ciAcutation ceetA-
first warning on June as a tropical storm at (280734Z August MA0 viLuat i ,ageAy).
260600Z.
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At the time of the first warning, tracked to the west-northwest following the
Tropical Storm June was located 110 nm low-level terrain over northern Luzon and
(204 km) east of Luzon. June was a broad re-emerged on the northwest coast at
circulation with the strongest winds in a approximately 290000Z. However, the mid-
band 60 to 150 nm (111 to 278 km) from the level circulation and nearly all of the
center. During the next 12 hours June convection continued to move almost due S
headed west steered by the flow along the west. Since the passage over Luzon
south side of a mid to low-level subtropical occurred at night when only infrared
ridge. The storm made landfall on the east imagery was available, accurate positioning -
coast of northern Luzon at about 281500Z. of the low-level center from satellite -

imagery was impossible.

After landfall synoptic data indicated
the surface circulation of June apparently

Figute 3-14-3. Twpicat Sto .m Ju.ne in the no-theiij.
South Chia Sea. The bood AuAace ccut,. ti on i6
tocated no..th o6 the convec.tion. Thi6 .Z one o6 the
6ew time.6 tha, t &e.,Mte i.mageny outd be abLe to
accuaatety 6ix the tow-tevet ci.Lcation o6 June a'6
it tnu,6iuted the South ChiZna Sea (292340Z NOAA
v.uat .,mgeAy).
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As June emerged in the northern South tropical cyclone of the 1984 season to
China Sea a mid-latitude trough moved across directly strike the Philippines. Heavy rain&
eastern China and weakened the subtropical from the combination of June and the south-
ridge. This allowed June to turn to the west monsoon caused extensive flooding
northwest. June made landfall at approxi- throughout much of Luzon, particularly along
mately 30170OZ on the coast of mainland the west coast and in river valleys. At

* China 130 nm (241 kin) east of Hong Kong least 67 deaths were attributed to the storm.
(WMO 45005). Although June did intensify to The deaths resulted primarily from heavy
60 kt (31 m/s) as it transitted the northern rains, flooding and the accompanying
South China Sea, the storm remained poorly landslides. In addition to extensive
organized (Figure 3-14-3). During this time damage to crops and vegetation, over 25,000
aircraft and radar were the only accurate families lost their homes. However, despite
and consistent means of locating the the considerable damage caused by June, it
circulation center. was relatively minor compared to the death

and destruction Typhoon Ike brought to the
Tropical Storm June was the first named central Philippines only four days later.
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TYPHOON KELLY (15W)

Typhoon Kelly was quite representative considerable increase in organization. This . .
of the first half of the 1984 season which prompted the issuance of the first warning at .. . -
was characterized by numerous high latitude, 131800Z. While this was occurring in the
fast-moving systems. This typhoon developed south, a mid-level cold core low was -
at the southern end of a shear line and developing further north on the northern ... 
displayed some erratic movement during its remnants of the shear line. This cut-off low
formative stages before accelerating to the and the mid-latitude westerlies just north
north-northwest towards a mid-level cut-off of it would be the principal steering
low. During the last phase of its life, mechanisms for Kelly.
Kelly recurved very sharply to the northeast
and transitioned into an extratropical As long as Kelly stayed below tropical
system. storm strength it moved slowly. Satellite

fixes on the 13th indicated Kelly moved in a
During the first week of September, a cyclonic loop about its point of origin.

strong frontal system moved across the North However, after it became a named storm,
Pacific Ocean and left in its wake a quasi- Kelly accelerated to the north and
stationary shear line extending between 20N eventually to the northwest as it was caught .
170E and 35N 180E. On 11 September the in the southerlies between the mid-Pacific
southern portion of the shear line became high and the inflow pattern about the cut-
detached and began to take on tropical off low. Because of its relatively high
characteristics. latitude, Kelly entrained cold air into its

circulation almost from the start, and was
During the next two days the disturbance slow to intensify. By 141800Z there was

slowly developed as the associated convection a noticeable "dry slot" forming and the
increased in organization. At 0000Z on the storm took on a north-south orientation
13th, an exposed low-level circulation was (Figure 3-15-1). - .
observed on satellite imagery west-northwest S
of the main convection. Dvorak intensity As Kelly approached the cold low
analysis of the 130000Z imagery estimated (Figure 3-15-2) it slowed and reached
that 30 kt (15 m/s) surface winds were maximum intensity. Then suddenly, under the
present near the center. Sparse synoptic influence of the mid-latitude westerlies
data indicated a 20 to 25 kt (10 to 13 m/s) just to the north, it abruptly turned and
circulation was present. Based on this accelerated to the northeast. Although JTWC
information, a TCFA was issued at 130435Z forecasts indicated recurvature to the
and an aircraft investigative mission was northeast would occur, it was not forecast
requested for the following morning, to begin until Kelly reached 35N. It now
Throughout the evening the system continued appears the westerlies were located further
to develop with the convection showing a south than Figure 3-15-2 indicates. Kelly

F.-uat 3-15- 1. Ketty dh an intenuiying UopicAt
hfrom. KeUy =a~ acceAting to the nokvth-nosttfuu~t
at th. time (1422592 Septembe4 PMSP .uat magety).
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weakened very rapidly after recurvature as the other hand, since the central convection
the convection began to be sheared. By had nearly disappeared, the Dvorak intensity
171200Z the storm had started to loose its model estimated winds significantly lower
tropical characteristics, than what was observed by aircraft. By

180000Z Kelly had completed its extra-
In this phase, Kelly began to tropical transition and the final warning

demonstrate intensity anomalies frequently was issued. The remnants of Kelly continued .
observed in storms becoming extratropical. to the northeast and were locatable on
The low central pressures observed did not satellite imagery until the 21st. By then
correspond well with the relatively weak the system was east of the International

* winds found by aircraft reconnaissance. On Dateline and moving into the Gulf of Alaska..-
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TROPICAL STORM LYNN (16W)

After Typhoon Ike moved inland over Cyclone Model (OTCM). During the next 18
China early on 6 September, strong surface hours Lynn did intensify some, reaching
ridging from the subtropical ridge kept tropical storm strength at 241800Z and
easterlies across much of the tropical peaking at 40 kt (21 m/s) at 250000Z. After
Northwest Pacific. By mid-September, the that point in time, since Lynn had been
ridging began to give way to the southwest moving slowly west-southwest away from the
monsoon. This helped set the stage for the upper-level anticyclone northeast of Luzon,
development of Tropical Storm Lynn. it lost its upper-level outflow and entered

a shearing environment. This resulted in a
The disturbance that would eventually displacement of the convection to the north

become Lynn was first noticed as an area of of the low-level circulation center and the
poorly organized convection near Guam on 19 start of a weakening trend (Figure 3-16-1).
September. During the following three days In addition to the shearing, the enhancement
the area of convection moved west across the of the anticyclonic outflow by the cut-off
northern Philippine Sea with little develop- low over southern China had now ceased as
ment noted. The convection was apparently the low dissipated at about 250000Z.
associated with a westward moving TUTT cell.
As the TUTT cell weakened east of Luzon, At 0600Z on the 25th, it was apparent
divergence from an upper-level anticyclone that Lynn had become a sheared system and
north of Guam, which was ridging westward, that no further intensification would likely
maintained the convection. By the 22nd, a occur. The closest convection was located
second upper-level anticyclone had developed more than 120 nm (222 km) to the northeast.
just northeast of Luzon near the disturbance Lynn was now expected to follow a west-
and the convection began to increase. During southwest track along the northern periphery
this entire time, surface synoptic data of the low-level monsoon trough until it
indicated only convergent easterly trades dissipated over central Vietnam. Tropical
were present beneath the convection. Storm Lynn posed no further forecast

problems after that except for the difficul-
At 230000Z, the convection entered the ty in positioning the exposed low-level

South China Sea. At the same time, a lee circulation center at night.
side low-level cyclonic circulation formed in
the monsoon trough just west of Luzon, During the twenty-four hours prior to
apparently the result of persistent easterly landfall, Lynn did experience a flare-up of
flow across the mountainous terrain of its convection. Synoptic data at 0000Z on
northern Luzon. This provided the low-level the 27th showed that the upper-level anti-
circulation which would accelerate the cyclone had reformed near Hainan Island and
development of Tropical Storm Lynn. that the flow over Lynn had become weak but-

diffluent. Also possibly contributing to
During the next several hours the this convective flare-up prior to landfall

disturbance rapidly consolidated. Ship was convergence of the low-level flow andreports indicated the surface circulation had orographic lifting; both caused by the
10 to 20 kt (5 to 10 m/s) winds with an MSLP mountainous terrain inland of the Vietnam
estimated at 1003 mb. The associated coast. After making landfall 50 nm (93 ki)
convection showed a significant increase in southeast of Da Nang (WMO 48855) Lynn
development as it tried to organize near the turned northwest dissipating along the
low-level circulation. In addition, a cut- Vietnam/Laos border after 271800Z. There
off low over southern China was enhancing the were no reports of damage or injuries from
outflow from the anticyclone northeast of Tropical Storm Lynn.
Luzon. Based on this collective information,
the Significant Tropical Weather Advisory
(ABEH PGTW) was reissued at 231000Z to 'Pit
include this disturbance as a suspect area.
The potential for significant tropical
cyclone development was assissed as "fair".

During the next nine hours, the tropical 0
disturbance continued to show signs of
increased organization on satellite imagery.
At 231800Z, imagery indicated that a central
area of intense convection had formed.
Synoptic data showed the disturbance now had
winds of 20 to 30 kt (10 to 15 m/s). Based
on these developments a TCFA was issued at
231900Z.

The first warning on Lynn as a tropical
depression was issued at 240600Z when
satellite imagery indicated that the
convection was moving over the low-level
circulation center and intensifying. The
first few warnings forecast Lynn to slowly
intensify and move to the west-northwest. FiguA)e 5-16-I. Taopicat Stoam Lynn being Aeaked.
This forecast track was based on guidance The expo4ed tw-tevet ci.xuwt .t on ,A aouthIut od tite.
from the One-Way Interactive Tropical main onvec on (25013Z SeptembeA VUSP viua-
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TROPICAL STORM MAURY (17W)

During a four week period extending from rapid development of the system.
the last week of September until the middle
of October, a large amplitude long wave The disturbance was first discussed on
trough persisted in the western North the 270600Z Significant Tropical Weather
Pacific. This trough weakened the sub- Advisory (ABEH PGTW) as one of several weak
tropical ridge and displaced it to the east circulations embedded in the trough. During
of its climatological position. As a the next 10 hours it became evident that
result, tropical cyclones developing in the only two circulations would dominate.
western North Pacific would accelerate to Consequently the ABEH was reissued at
the north and recurve almost as soon as they 271600Z to indicate this concern. These
developed. Tropical Storm Maury was the two circulations would soon develop into
first of five storms to develop in the Maury and Nina respectively.
western North Pacific during this period.
As would be the case with the four storms
after it, Maury failed to show any The disturbance continued to develop at
significant westward movement prior to a rapid pace; much faster than JTWC
accelerating to the north and recurving. anticipated. Dvorak intensity analysis

performed on the 271800Z imagery indicated
Tropical Storm Maury formed near Marcus that 25 kt (13 m/s) winds were present. The S

Island (Minami Tori-Shima (WMO 47991)) at imagery over the area two hours later showed
approximately the same time that Tropical that a well-defined compact low-level
Storm Nina was developing some 700 nm circulation center had developed. Conse-
(1296 km) to the west-southwest. Nina's quently, a TCFA was issued at 272300Z. At
proximity would ultimately have a significant 272341Z, Dvorak analysis of Figure 3-17-1
influence on Maury's future, indicated that 35 kt (18 m/s) winds were

now present in this rapidly developing
Maury was originally detected early on system. Based on the satellite intensity

27 September as an area of developing analysis, JTWC issued the first warning on S
convection on the northeast extension of the Maury as a 35 kt (18 m/s) tropical storm at
monsoon trough. Initially the trough was 280000Z. Synoptic data during this period
linked to the trailing end of a mid- was unable to shed any light on the true
latitude front and this may have supplied intensity of Maury.
some low-level vorticity which aided in the

S

0

FiguAe 3-17-1. A compact Tuopicat Sto.on M uay juAt
p~Lio4 to iAuance o6 the d.ut mAming. Dvo-ak
intenAlty anay4i.6 o6 thi4 mageAy indicated that
35 ht (18 rnIA) AUAZe W..ind weAe pite~ent. ThiA.
p'ompted JTTIC to =An on thia 6tow. The much
taAeA T'picat toAm Nina iA devetopin9 to the awet
(272341Z SeptembeA VMLSP viaua~t .umgeAy).
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The first aircratt reconnaissance, September. It is likely that the outflow
conducted early on the 28th, quickly found from the anticyclone descended and generated
the well-defined circulation center at a weak mid-level induced ridge north of
280303Z and reported that Maury was stronger Maury which temporarily prevented anythan expected. Maximum surface winds of significant movement of the storm until Nina
50 kt (26 m/s) were found both southwest and had moved further north.
northeast of the center. Consequently, the
280000Z warning was ammended to reflect
these higher wind speeds. On 29 September, Nina began to move

northeast and approach Maury. This brought
Maury under the influence of Nina's large

During the next 30 hours, Maury moved low-level inflow. As a result, the weak
slowly west, then northwest and further ridge eroded and Maury began to accelerate
intensified reaching its peak intensity of to the north. As Maury accelerated to the
60 kt (31 m/s) at 290600Z. From now on the north, the strong upper-level winds continued
movement and intensity of Maury would be lo displace Maury's convection away from the
governed primarily by the much larger low-level center. This caused Maury's
Tropical Storm Nina. low-level circulation to become exposed

(Figure 3-17-2) and marked the start of the
The upper-level anticyclone which was weakening trend. The subtropical ridge

located just east of Nina exerted located to the east of Maury was also a
considerable pressure on Maury's convection factor contributing to the acceleration.
from the start. The large anticyclone With these two factors combined, Maury
brought strong northerly upper-level winds reached a top speed of 26 kt (48 km/hr)
over Mau which displaced the convection between 300600Z and 301200Z.
to the south. As a result, Maury's low -
level circulation center was consistently The presence of the subtropical ridge
located near the northwest edge of the dominated the JTWC forecast philosophy
convection (Figure 3-17-1). This strong from the start. Maury was forecast to move
wind shear prevented Maury from ever around the ridge and recurve to the north-
attaining typhoon strength, east. The actual movement was fairly close

to the predicted track, although forecasting S
the speed of movement and the latitude of 1

In addition to affecting Maury's recurvature was difficult due to the
intensity, these strong winds aloft may also influence of Nina.
have been responsible for Dreventinq Maury 

" o -n

from turning to the north on 27 and 28

S

Figuie 3-17-2. The expoaed ow-leveel Acu.ta.tion o6
Mau.y is new located just notthwe,5t of the main Figure 3-17-4. lqeia o4 Tiopiral Storm Nina just
convection. Nina which by now had weakened to 30 kt after the keconnaisance Aliht in FitIun 3-17-3
(15 m/s), 6 located almost due we.t (300042Z wku conducted. kyauqu is net locatable (0100222
Septembe' VMSP visual imgtu). Octobei DMSP viuat imaqew,).
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At 301200Z, Maury was approximately Maury was no longer identifiable on
320 nm (593 km) northeast of Nina. Both satellite imagery after 301831Z; however,
storms were now moving to the northeast aircraft reconnaissance several hours later
around the subtropical ridge. Instead of was still able to locate both Maury and Nine
accelerating to the northeast like storms (Figure 3-17-3). Satellite imagery at this
normally do, Maury slowed since it had time however, showed that only one storm, S
entered Nina's larger circulation. With Nina, was present (Figure 3-17-4). At
Nina moving to the northeast at 28 kt 010000Z, with Maury's continuation as a
(52 km/hr) it took less than 12 hours to separate system highly unlikely, the final
catch Maury and assimilate it into its warning was issued.
circulation.
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TROPICAL STORM NINA (18W)

Tropical Storm Nina was the third During the following twelve hours the
tropical storm to develop in the monsoon circulation and the associated convection
trough during the latter half of September. moved north and consolidated. At 271200Z
Despite originating in a region favorable numerous ship reports indicated the system
for cyclogenesis, Nina never intensified had intensified and was detaching from the
beyond 55 kt (28 m/s). This was due to the trough. Tropical cyclone development during
inability of an upper-level anticyclone to the next 24 hours now became a distinct
persist over the storm. The last phase of possibility. Consequently, the Significant
Nina's life was noteworthy due to the storm's Tropical Weather Advisory (ABEH PGTW) was 0
reintensification and assimilation of reissued at 271600Z upgrading the potential
Tropical Storm Maury into its circulation, for development of this disturbance to

"fair". This was followed by a TCFA at
On the 25th of September, a mid- 272030Z based on satellite imagery which

latitude frontal system moved across the showed the disturbance was consolidating and
western North Pacific. As the front passed becoming comma shaped.
north of the monsoon trough, the trough was
pulled to the northeast on the 26th. At The first aircraft reconnaissance flight
270000Z, the trough extended from the central into Nina took place late on the 27th and
Philippine Sea northeast to near Marcus found only a sharp trough oriented northeast
Island (Minami Tori-Shima (WMO 47991)) where to southwest with an MSLP of 998 mb.
it became connected with the trailing edge However, a band of 30 to 40 kt (15 to 20 m/s)
of the cold front. Embedded in this trough winds were observed south of the trough axis.
were several weak circulations; most This prompted the issuance of the first
noticeable were the ones northeast and north- warning at 280000Z.
west of Guam. These would later develop into
Tropical Storms Maury and Nina respectively. During the following 24 hours, Nina

moved slowly north reaching an intensity of
Synoptic data at 270000Z indicated a 45 kt (23 m/s) at 281200Z. Nina failed to

closed 1004 mb circulation had formed 500 nm develop a central dense overcast (CDO) as
(926 km) north-northwest of Guam. The would be expected with normal tropical
convection associated with the disturbance cyclone development. Instead, due to the
was poorly organized, but a large upper- displacement of the upper-level anticyclone
level anticyclone north of Guam was providing to the east of the low-level circulation,
good outflow channels to the south and east.

F%-e 3-18-1. The biwad e.po~ed -ow-.eve.
c iAcu.tion o6 Tropicat Storim Nina (290102Z
Septembei NOAA vizuA. imageAqy.
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Nina more closely resembled a subtropical the low-level center was not locatable on
system. The convection was located poleward satellite imagery.
and eastward of the low-level center, and
the radius of maximum winds was removed from Early on the 29th, Nina entered the
the center. In addition, reconniassance westerlies and the convection was displaced
aircraft found only sight temperature even further to the east remaining under the
increases at the center, strongest upper-level diffluence. This

resulted in a weakening of the storm. The
This displacement of the convection broad low-level circulation was now

north and east of the low-level center continuously exposed, generally 100 to 180 ..
introduced uncertainty in the storm's nm (185 to 333 km) west of the main
position on the night of 28 September when convection (Figure 3-18-1).
the low-level circulation was poorly
defined. Analysis of satellite imagery By early on the 30th, Nina had weakened
indicated that the upper-level circulation to depression strength with reconnaissance
center passed east of Iwo-Jima (WMO 47981), aircraft unable to locate the low-level
but the surface winds at Iwo-Jima remained circulation center and satellite imagery
from the southeast until about 281800Z. indicating several possible low-level
This clearly indicates the surface circulation centers. Nina was now forecast
circulation passed west of the island, to dissipate over water during the next 12
During this time, synoptic data was to 24 hours. However, this weakening was to
essential in fixing the surface center since be temporary.

F.LgW~e 3-13-2. Tuopat Sto~m Nina at~ mhximm
.Lnten.6.ty. Maulty ia now a4~iitaed .ito Mina'h
ci'ac~tion (010022Z Ocetobea PMSP viAuat .uslgeAij).
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Between 300600Z and 301800Z, the low- intensity of 55 kt (28 m/s) (Figure 3-18-2).
level circulation moved rapidly northeast
under the active convection resulting in a Early on the first of October, extra-
rapid reintensification of Nina. During tropical transition began. The convection .-.
this intensification, Tropical Storm Maury rapidly decreased during the day as Nina
became incorporated into the larger continued to the northeast. Nina became
circulation of Nina. However, there is no extratropical between 011200Z and 011500Z, S
evidence to indicate that this intensifica- with the final warning being issued at
tion was due to the presence of Maury. At 011800Z.
OOOOZ on 1 October, Nina reached maximum

-9
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TYPHOON OGDEN (19W)

Typhoon Ogden was the first of a series periphery of the monsoon trough, several
of eight tropical cyclones during the month degrees northeast of the surface circulation. .
of October which established a new record An upper-level anticyclone was also observed
for northwest Pacific tropical cyclone to be developing over the disturbance.
activity for that month. Ogden like the two Early on the 6th, the convection moved
storms before it, moved almost due north slightly southwest and continued to increase
from the time it developed until it began to in size and organization. This brought the
recurve. Ogden had great difficulty in low-level circulation in closer proximity to
becoming vertically aligned and would the mid and upper-level features. - .
probably never have attained typhoon inten-
sity if it had not accelerated after It was determined from sparse synoptic
recurvature thereby adding the translation data at 060000Z that the circulation had
speed of movement to the storm's wind field, turned more northward with an MSLP likely

below 1004 mb. This led to the issuance of
The disturbance that developed into the a TCFA at 060400Z. At 060600Z, a ship near

eighth typhoon of the season was initially the disturbance's center reported a 1002 mb
detected as a weak surface circulation west pressure to confirm the earlier analysis.
of Truk (WMO 91334) on the 3rd of October.
No significant convection directly associated The first of seven aircraft reconnais-
with the circulation was evident on satellite sance flights into Ogden occurred early on
imagery at the time. The disturbance moved 6 October. A surface center was not located
to the northwest over the next 18 hours and but a sharp low-level trough oriented
became part of the eastward extension of the northeast to southwest with an MSLP of 1000
resurging southwest monsoon trough. mb was evident. Maximum sustained winds of
Synoptic data at 040000Z indicated a 10 to 20 kt (10 m/s) were reported southeast of
20 kt (5 to 10 m/s) surface circulation was the trough axis. The second aircraft
present, with an MSLP near 1008 mb. The reconnaissance mission closed-off a
persistence of the circulation prompted its circulation center at 062227Z with an MSLP
inclusion in the 040600Z Significant of 999 mb and reported 15 kt (8 m/s) winds
Tropical Weather Advisory (ABEH PGTW). near the broad center. Winds of 35 kt

(18 m/s) were found approximately 170 nm
The monsoon trough began to extend (315 km) east-northeast of the center

northwestward on the 4th as it had a week associated with the tight pressure gradient
earlier when Tropical Storms Maury and Nina between the developing Ogden and the
developed. As the circulation became subtropical ridge to the northeast.
embedded in the trough, the disturbance Intensity estimates from satellite analysis
followed the trough orientation and tracked at this time indicated surface winds of .0
to the northeast. Some poorly organized 25 kt (13 m/s) were present. Although the
convection associated with the surface disturbance was still located within the
circulation could now be detected on satel- monsoon trough, satellite data indicated the
lite imagery. Upper-level flow up to this system was moving north and separating from
time was weak but generally diffluent. the trough. This in combination with the

aircraft data prompted the issuance of the
On 5 October, the convection indicated first warning on Ogden as a 25 kt (13 m/s)

a further improvement in organization and tropical depression at 070000Z (Figure
was now consolidating in the northeast 3-19-1).

Figune 3-19-I. Ogden at the time the 6lut w=Aing %
mu .6ued. Dvorak intensity anaey6s6 indicated
that 25 kt (13 m/6) zurAace tond[6 we/e pte6ent
(070002Z OctobeA VMSP vizuao image'y(.
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Over the next 24 hours, Ogden tracked 47991)). Ogden passed just to the east of
around the southwest periphery of the mid- the island at approximately 080200Z. The
Pacific ridge. The ridge was retreating island was subjected to the weaker, north-
eastward in advance of a mid-latitude west semicircle of the storm, and as a
trough approaching from Japan. Although result, no damage was reported. The
the first four JTWC warnings forecast highest known wind occurred at 080000Z when S
eventual recurvature to the northeast, the northeast winds of 27 kt (14 m/s) were
actual recurvature was much sharper than observed. At the same time the sea-level
anticipated, with significant acceleration pressure was 990.3 mb. Only two hours
occurring during the first twenty-four earlier, aircraft reconnaissance reported
hours of the forecast period. This was due an MSLP in Ogden of 993 mb. This suggests
to the mid-latitude trough moving east that the intensifying surface center passed
faster than anticipated, resulting in a more very close to the island.
rapid retreat of the mid-Pacific ridge.
This quickly put Ogden under a southwesterly At 1200Z on 8 October, the mid- - .
steering flow. latitude westerlies began to accelerate

Ogden to the northeast in earnest and Ogden
At approximately 071600Z, Ogden began its transition to an extratropical

obtained tropical storm intensity. At this low as it attained typhoon intensity
time, Ogden was already accelerating to the (Figure 3-19-2). A combination of the
northeast. Part of the storm's intensifi- extratropical transition and a 20 kt
cation during the next 30 hours would be a (37 km/hr) northeast movement contributed
result of the forward translational speed to an expanded asymmetric wind field and to
being added to the true wind speed. This the typhoon force winds in the southeast
would consistently put the stronger winds semicircle. Aircraft reconnaissance at
in the southeast semicircle. 082132Z reported 70 kt (36 m/s) surface

winds 30 nm (56 km) from the surface center
The only land affected by Ogden was in the southwest and southeast quadrants.

Marcus Island (Minami Tori-Shima (WMO

viNa im!.. S

,,,.*

. .' .. ,. ..'I ' ... . . .. . ...... . .-

F.~gzt 3-19-2. Typhon Ogden ,ea. mum Zn tn.6y.
Ogden &, aVlad beg Ln~g LU ez~tl.t~opual-.
un6Ltion ati tim Ue (082321Z OectobeA VMSP•"
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The ARWO also verified that extratropi- maximum sustained winds of 77 kt (40 m/s)
cal transition had commenced. Stratiform were indicated from satellite imagery. The
clouds were observed in the surface center satellite intensity estimates at this time
and a 10 nm (19 km) northeast tilt was were based on the Dvorak model of a
present from the surface to the 700 mb subtropical system. Consequently, Ogden's -
center. In addition, the measured MSLP was 25 kt (46 km/hr) movement was directly
only 993 mb. This would normally support added to the initial model intensity. It
winds of 55 kt (28 m/s) according to was apparent on satellite imagery at 0000Z
Atkinson-Holliday (1977) pressure-wind on 10 October that Ogden had lost all
curve. This discontinuity is often convection and had completed its extra-
observed during extratropical transition, tropical transition. It still supported 55 .

kt (28 m/s) winds and had a 32 kt (59 km/hr)
The southwesterlies continued to shear northeast movement. At this time, the final

Ogden as it accelerated to the northeast, warning was issued. The upper-level center
further separating the 700 mb and upper- was located more than one degree northeast 0
level centers from the surface center, of the surface center based on satellite
Ogden weakened to tropical storm strength imagery. The remains of Ogden continued
approximately twenty-four hours after it northeast towards the International Dateline
obtained typhoon strength, even though as an extratropical storm.

.
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TYPHOON PHYLLIS (20W)

rS

Typhoon Phyllis was the first of four drifted to the northeast with no significant
significant tropical cyclones to develop in development noted. Figure 3-20-1 depicts
the monsoon trough during a two day period, the surface situation at 090000Z as Phyllis .
Three of these would form in WESTPAC, with finally began to develop. A broad trough -

the fourth, Tropical Cyclone 02B developing extends southwest from Typhoon Ogden across -
in the Bay of Bengal. Of the four, Phyllis Guam and into the Philippine Sea. Embedded
was by far the strongest, reaching a maximum in this trough are two circulations; one to
intensity of 80 kt (41 m/s). However, the northeast and one to the southwest of
despite its strength, Phyllis caused no Guam. These would later develop into Typhoon 0
reported damage as it remained over water Phyllis and Tropical Storm Roy respectively.
throughout its life.

Although surface synoptic data was
As an intenisfying Typhoon Ogden began sparse near the circulation northeast of

to accelerate to the northeast on 7 October, Guam, satellite imagery during the 9th and
a broad area of troughing and low-level into the 10th indicated that a compact
convergence persisted in its wake. By late circulation was developing. This resulted in
on the 7th, the seedling of Phyllis was being a TCFA being issued at 100630Z. At the time
analyzed as a weak surface circulation the TCFA was issued, Dvorak intensity
embedded in the trough east of Guam. During analysis indicated that surface winds of
the next day-and-a-half, the disturbance 25 kts (13m/s) were present.

A-

,'0 t 'A]-

Figue 3-20-1. Suwtace anatyaiz at the time Typhoon
Phytiz and T4opicot Stoum Roy began to develop
10900002 OctobeA 1984).
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The first warning on Phyllis was issued near Marcus Island (Minami Tori-Shima (WMO
at 110000Z after satellite imagery indicated 47991)). As a result, less than twelvethe disturbance had intensified further and hours later Phyllis would enter the 50 to 70

now supported winds of 35 kt (18 m/s). By kt (26 to 39 m/s) westerly flow and begin to
now Phyllis had nearly detached from the shear and weaken.
trough and would soon begin to accelerate to
the north. During the next twenty-four hours Typhoon Phyllis maintained a predomi- 0
Phyllis intensified rapidly reaching typhoon nantly northward track from the time it
strength by 120000Z. The upgrade to typhoon separated from the monsoon trough until it
status was based upon reports from recon- began to dissipate. The initial movement
naissance aircraft and from Dvorak intensity northward was a result of Typhoon Ogden
analysis of Figure 3-20-2. weakening and displacing the subtropical .. .

ridge to the east. As Phyllis began to move
Phyllis continued to strengthen reaching north, a digging mid-latitude shortwave

a maximum intensity of 80 kt (41 m/s) twelve formed a vigorous cut-off low south of
hours later at 121200Z. At the time Phyllis Honshu. This allowed the ridge east of 0
attained its peak intensity, it was located Phyllis to rapidly build back northward,
under a well-defined synoptic scale anti- keeping Phyllis under a strong southerly
cyclone (Figure 3-20-3). This anticyclone steering flow. This southerly flow resulted
provided good outflow to all quadrants of the in Phyllis accelerating to the north and
storm. As Phyllis moved north, however, the prevented the typhoon from following a more
anticyclone would remain quasi-stationary typical recurvature track to the northeast.

Figute 3-20-2. PhyLLL at the time it wu. upgtaded
to typhoon intensity. Vvorak intensity analysis o.
this imagery indicated that 6uAface Winds o 65 kt
(33 m/) wAe p'ktent (120002Z October DMSP vizuat
nmagety).

7 ... .. .... ..- . . . . . .

FiLguIe 3-20-3. 200 mb anaLy~.4..6 at the time Typhoon
PhqtLL a-tta,.ned 'rzwu .nte.ns~t. The dynoptc S
hCaote a etycLone .L toco~ed dL'eetty oven PhyU.L8.
The m*d-teve auXt-o eoaw howth o Honkhu er..ended
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As Phyllis passed north of 25N, the aircraft still found a 999 mb surface

cut-off low with its associated frontal circulation. Satellite imagery at nearly

system began to accelerate to the northeast. the same time showed a broad low-level

At the same time, Phyllis began to encounter circulation center defining the remnants of

the strong upper-level westerlies and the Phyllis (Figure 3-20-5). All the convection

convection was displaced to the east of the had been displaced to the northeast. At S
low-level circulation (Figure 3-20-4). 140000Z, the final warning was issued as

Phyllis responded by weakening at an even Phyllis became indistinct from the cold

faster rate than it had earlier intensified, front transiting through the region.
There were no reports of damage from

The last aircraft reconnaissance Phyllis although Marcus Island (Minami Tori-

mission was flown into Phyllis late on 13 Shima (WMO 47991)) did report 20 to 30 kt

October and found only a trough at the (10 to 15 m/s) winds for almost two days

700 mb level where less than twelve hours as Phyllis passed some 150 nm (278 km) to

earlier, a well-developed circulation the west.0
existed. At the surface, however, the

Figue 3-20-4. Typhoon Phyllis as it began to ,
weaken ander st.ong uppeA-teva wind 6heaA. Note -

the ext tAopicae fow. wuith its associated ,iEofltL
system to the west (122342Z OctobeA DMSP v-iuatf
.Zmagetu).

S

figue 3-20-5. Phy"L6 as it merged with and became .

indistinc from a cotd front. AU that Aemaned o6
PhytL6 tus a broad tow-fevet ciAculation center.

(132321Z October DMSP viAuat imnage-"y)
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TROPICAL STORM ROY (21W)

Tropical Storm Roy developed in the developed an upper-level anticyclone. This -
monsoon trough southwest of Guam at the same inability to develop a good outflow pattern
time that Typhoon Phyllis was developing would ultimately he responsible for Roy's
further to the northeast. Despite forming quick dissipation.
in an area climatologically favorable for
tropical cyclone development, Roy was unable The first aircraft reconnaissance
to persist. Strong upper-level wind shear mission into the system found a small 1000
resulted in a rapid weakening and eventual mb center at 110046Z located approximately
dissipation of the storm after only two days 90 nm (167 km) west-southwest of Guam.
in warning status. Winds of 15 kt (8 m/s) were found around 0

most of the center except for a small area
of 30 kt (15 m/s) winds in the southeast

Early on 9 October, a weak circulation quadrant. The aircraft position of the
was first analyzed in the monsoon trough disturbance's center confirmed what
southwest of Guam. Development of the satellite imagery indicated - that the
disturbance was slow during the next twenty- system had turned to a more northerly
four hours due to strong wind shear from the heading from the steady northeast course of
upper-level outflow of Typhoon Ogden. By the previous two days. This meant Roy would
early on the 10th, Ogden's influence had pass safely to the west of Guam. ,
lessened which resulted in the convection
over the disturbance increasing and becoming Based on the data obtained by recon-
more organized. At 100400Z, Dvorak inten- naissance aircraft and the expectation for
sity analysis of the convective banding further intensification, the first warning
indicated that 25 kt (13 m/s) surface winds was issued at 110227Z, valid at 11000OZ
were present. This prompted the issuance of (Figure 3-21-1). Later that afternoon the
a TCFA at 100700Z. second reconnaissance flight found Roy had

indeed intensified. The MSLP had decreased
During the development stage no upper- to 998 mb and minimal tropical storm force

level anticvclone was detected over the winds existed 20 to 30 m (37 to 56 km) from
disturbance, although the flow did become the center.
diffluent. As it turned out, Roy never

Figuate 3-21-1. Roy ju.6t be~o'te the giu wafth4.ng (4e6
4aued. The pa.tiatty ezpoaed topi-tevet ciAcutation
c'.tea A Uvi~bte on the wo~te~n edge o6 the maine
convection. The iuland o6 Guam tocated 110 nm
(204 km) to the noltheajt ib comptetety ctod-jte
(102152Z Oc.*oben NOAA vi~uat 4mgeAy).
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As it turned out, these would be the did make several attempts to redevelop its
strongest winds observed in Roy. Roy passed convection about the low-level circulation
SO nm (148 kcm) west of Guam as a minimal center, but due to the strong shear, every -:

tropical storm, but caused no damage to the attempt was doomed to fail. By the 12th,
island. The Naval Oceanography Command Roy had become an exposed system with the -I
Detachment (NOCD) at Brewer Field, NAS Agana, overall convection decreasing (Figure
recorded maximum winds of only 14 kt (7 m/s) 3-21-2). However, it was at this time that
during Roy's passage, the lowest MSLP was observed. At 120531Z,

reconnaissance aircraft recorded an MSLP of
As Roy moved to the north-northeast, 996 mb. Despite the lower pressures, no

strong easterlies from the synoptic scale surface winds above 20 kt (10 m/s) were
anticyclone that was nearly co-located with reported.
the developing Typhoon Phyllis began to
shear the storm. In addition, much of the Late on the 12th, the last mission into
monsoon flow which had earlier been directed the dissipating Roy was flown. It was
into Roy was now feeding into the stronger unable to locate any circulation center and
Typhoon Phyllis. This began a weakening observed surface winds of 5 to 15 kt
trend which continued until Roy's dissipation (3 to 8 m/s). This prompted the final
less than 36 hours later, warning to be issued at 13000OZ as Roy

dissipated over water.
During the next twenty-four hours, Roy dispae"oe"wtr

91

-- 7%

'a .* ~~~~~~~~~ '.~~~~~ *~ 
.

*.-- - ............................. .

...........



#A 4A

C4a

C"1 0* "'

a- xmt z .,z oz ~ -- 4+-
#A~ 4.a

A44

to 4L

nk T.

.s.

92



TROPICAL STORK SUSAN (22W)

Tropical Storm Susan was the third of assume that this scenario was valid in the --.

four significant tropical cyclones to case of Tropical Storm Susan. The surface
develop in the monsoon trough in less than situation present as Susan was forming is
two days. During a brief existence Susan shown in Figure 3-22-1. The monsoon trough -:.

* caused considerable damage to central extends from the Marshall Islands across
Vietnam despite only intensifying to 40 kt Micronesia, the Philippines, Southeast Asia .
(21 m/s). and into the Bay of Bengal. Embedded

within this trough is the precursor of
Occasionally, when a typhoon is active Tropical Cyclone 023 in the Bay of Bengal, 0..

- in the Philippine Sea a "sympathetic" storm the depression that is soon to be Susan in
w will form in the South China Sea. Recent the South China Sea and the short-lived
examples of such storm pairs are Abby/Carmen Tropical Storm Roy just west of Guam.
and Orchid/Percy from the 1983 season. The Tropical Storm Phyllis (soon to be typhoon
mechanism at work in these cases is a Phyllis) had recently separated from the
combination of excess vorticity and conver- trough and was accelerating to the north.
gence at low-levels, found around The first impression, however, is incorrect
circulation centers embedded in the monsoon in this case. Susan was not a sympathetic
trough, and upper-level ventilation due to storm induced by either of the storms to -•
the divergence in the outflow downstream the east, but was instead a completely
(west) of the dominant typhoon in the independent system. The inflow patterns
Philippine Sea. These "sympathetic" storms about Roy and Phyllis disrupt each other
often exhibit erratic movement and are the whereas the flow around Susan dominates the
victims of significant upper-level shearing, entire South China Sea and controls much .. 
Intensification beyond minimal typhoon more mass than the other two. Given time
strength is unusual, and more open ocean, Susan would

probably have become the most intense of the -. .-An a first impression, one might four systems.

A 10

000

Fiquote 3-f 2-1. The 1h1200Z OctaobcA 4utAdce/gqvdiAt
teVet dwt#6A & WH tu. he~ EohPMUtve~ Atqe 06
TAopiea Sto~m Suhan.
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The upper-air pattern present during with the disturbance. The inflow pattern
the development stage of Susan in shown in cuvered a very large area and was slow to
Figure 3-22-2. The anticyclone over the consolidate. During this consolidation
South China Sea in well-formed and distinct period the system remained nearly stationary.
from one northeast of Guam. In fact, the
upper-level anticyclone over the Pacific By 11060OZ the systeml had started to0
ocean does not resemble the typical outflow accelerate to the west along the axis of
pattern from a tropical storm. The system the monsoon trough. The convection and
is much more representative of the organization had both increased significant-
climatological. synoptic scale high. The ly, resulting in the issuance of a TCA at
overall pattern shows clearly that Susan 110730Z. By now winds near the center were
developed on its own merits and not as a 20 to 25 kt (10 to 13 /@). The storm
result of a "sympathetic" reaction. continued to develop as it moved quickly to .

the west-northwest, with the first warning
The disturbance, which would later issued at 11180OZ. Susan made landfall as

develop into Susan, was first noticed on 10 a 35 to 40 kt (19 to 21 m/s) tropical storm
October as a loosely defined but very broad just north of Nha Trang, Vietnam (WHO 48977).
low-level circulation in the central South some 16 hours later (Figure 3-22-3). After
China Sea. Synoptic data showed that winds landfall, Susan turned northwest and
of 10 to 20 kt (5 to 10 m/s) were present

ve. S.

F.Lgme 3-22-2. The 110000Z Octobex 200 mb arwtg4AU.
The uppe/i-tevet an~etone oup.A the Soeutk Chkna SeA

du a independent apjtem. rt a root Jonised by the
o(LtgmO pattekM~ 0j the *As .t'WPie Atof Rem Gua.
(The 1112 0OZ 200 mb anmty6i6 hW iMu4iient dafta
to canwt a Meaiff~Lut awtYAh).

94S



transited up the Mekong Valley. Even though in summary, although Susan was
Susan dissipated as a significant tropical simultaneously active with three other
cyclone at 130000Z, its remnants were still tropical cyclones, analysis proves that it
evident three days later as an area of was not a sympathetic storm induced by the
convection just to the vest of Hanoi inflow/outflow patterns of its companion.
(WHO 48820).* Initial reports indicate 33 Susan started as a very broad system
people were killed and some 68,000 families embedded in the monsoon trough and stayed
left homeless due to the heavy rains and in the axis of the through as it moved
floods which accompanied Susan. Thousands inland over Vietnam. Once over land it
of hectares of ripening autumn rice were recurved to the north but was identifiable
also reported destroyed. for several more days.

T

Figwte 3-22-3. PtiopItcAL Stomm Sian mmi mamm
.intexetg. The Atoxu wsde tandlaU ovcat coustaL
Vietns tw koaA6 tdte/i (12Sf Z Oetobe/i NOAA
v.L~ua1 lsageAy). ,
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TROPICAL DEPRESSION (23W)

Tropical Depression 23W was a short- the TUTT axis.
lived system which developed in the monsoon
trough. The lack of upper-level support An investigative reconnaissance flight
resulted in dissipation only 18 hours after into the disturbance closed-off a surface
it became a significant tropical cyclone, circulation at 170600Z and reported maximum

surface winds of 25 kt (13 m/s). The MSLP
After the dissipation of Typhoon had decreased to 998 mb. Since further

Phyllis on 14 October, the low-level monsoon development was expected, the first warning
trough still extended from Southeast Asia to on Tropical Depression 23W valid at 170600Z
the Marshall Islands. At 150000Z, the upper- was issued a short time later (Figure 0
level wind-flow was similar to the pattern 3-23-1).
present several days earlier, with a large
anticyclone located near Marcus Island During the next 18 hours, Tropical
(Minami Tori-Shima (WMO 47991)). In Depression 23W moved northwest and weakened
addition, a westward moving TUTT cell was rather than intensified. Aircraft recon-
now located near 18N 172E. At this time the naissance at 172030Z could not locate a
convection associated with the monsoon trough surface circulation, but instead observed
showed little organization. Upper-level flow winds which indicated that a much larger
over the area was generally easterly, with circulation was developing to the southeast.
northeast flow inhibiting convective ,!onsequently, the final warning on the
development along the northern side of the dissipated Tropical Depression 23W was
low-level trough. issued at 180000Z.

Early on the 16th, the convection began Post-analysis indicates that Tropical
to show signs of increased organization. Depression 23W dissipated as a result of
This was especially evident near the island unfavorable upper-level support. As the
of Truk. (WMO 91334), where the eastward poorly organized depression moved west-
extension of the monsoon trough and the northwest along the northern periphery of -
strongest low-level cyclonic turning were the low-level monsoon trough, it moved into
located. Synoptic data at this time an area of 30 to 40 kt (15 to 21 m/s)
indicated a 1005 mb surface circulation was northerly upper-level winds from the
present. The Significant Tropical Weather combined effects of the anticyclone (now
Advisory (ABEH PGTW) at 160600Z mentioned located near Iwo Jima (WMO 47981)) and the
this area as having a "fair" potential for TUTT cell to the northeast. The strong
significant tropical cyclone development, wind shear over the depression created an

environment which was unfavorable for
Satellite imagery during the next 18 tropical cyclone development. In comparison,

hours showed the convection had become more the area southeast of Tropical Depression
organized with the development of a central 23W was located in a region of diffluent
convective feature. Synoptic data revealed flow with the upper-level TUTT cell to the
sea-level pressures of 1003 mb to 1006 mb northeast enhancing the diffluence.
around the periphery of the circulation with Satellite imagery reflected this favorable
the central pressure estimated to be near upper-level outflow as much stronger
1000 b. These developments prompted the convection was forming in this area. This
issuance of a TCFA at 170000Z. Upper-level area of convection would soon develop into -
data indicated the flow was now slightly Typhoon Thad.-
diffluent as the disturbance was located in

F.iguate 3-23-1. Taopi.c t epteuAson 23W at the t -e
the SAiat waltng Kku 6aued. A TUTT cett iz tocated
noAthe.6t o6 the depueeion (170537Z Oc.tobeA IOAA
viozt .,ageag).
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TYPHOON THAD (24W)

Typhoon Thad developed southeast of remained from the northeast. But analysis

Guam just as Tropical Depression 23W was of satellite imagery indicated that Thad
dissipating several hundred miles to the was heading directly towards Guam. Clearly
northwest. Unlike its predecessor, Thad something was amiss! JTWC's efforts to

* developed under favorable upper-level locate the surface center were further
environment which permitted further hampered by maintenance problems which
intensification. As Thad developed, it prevented reconnaissance aircraft from .* -

tracked steadily to the north-northwest penetrating the disturbances center.
before recurving to the northeast. The
typhoon's movement was well forecast except At 190728Z the first aircraft
during the initial stages. reconnaissance flight into the center of the

disturbance was finally made and quickly
Late on 17 October, satellite imager, settled the discrepency. It located Thad

revealed that an area of strong convection almost 180 nm (333 km) east of Guam with an
was developing a few hundred miles southeast MSLP of 990 mb. As a result, the 190600Z
of the short-lived Tropical Depression 23W. warning position relocated Thad some 120 nm
The development of the convection was aided (222 km) to the northeast! This meant that
significantly by the presence of a keakening the storm would now safely clear Guam.
TUTT cell to the north-northeast which
provided strong diffluence aloft over the At 200000Z, as a now well-developed

* convection.
Thad continued to move to the north-
northwest at 13 to 14 kt (24 to 26 km/hr),

Synoptic data at 180000Z confirmed what it became obvious the storm was not going to
the last aircraft reconnaissance mission turn towards the west. Clearly the sub-
into Tropical Depression 23W had observed a tropical ridge was not as well-established
few hours earlier; that a broad surface nor as far west as the NOGAPS progs had
circulation was developing near Truk earlier indicated (Figure 3-24-1). JTWC S
(WMO 91334). This circulation was under- now forecast conti.nued north-northwest
neath the developing convection and on the v f no
eastern end of the monsoon truh i yipte c recurvature to the northeast betweenSyn
data south of the trough axis indicated the 210000Z and 220000Z due to the approach of
southwest monsoon was reintensifying with a mid-latitude trough.. As it turned out,
numerous 20 to 30 kt (10 to 15 m/s) west this forecast track was excellent, with the
winds being reported. speeds of movement after recurvature being

Over the next several hours, the only slightly faster than anticipated.
convection rapidly consolidated. In
addition, satellite imagery and synoptic Thad intensified steadily from the time
data showed an anticyclone was developing JTWC went into warning status at 190000?,
aloft providing good outflow to all until it reached its peak intensity of
quadrants. As a result, a TCFA was issued 120 kt (62 m/s) at 211800Z (Figure 3-24-2).
at 180630z. By this time Thad had begun to recurve and

link-up with a mid-latitude trough. After
During the next 18 hours satellite maintaining the 120 kt (62 m/s) intensity

imagery indicated the disturbance was moving for approximately 12 hours, Thad began a 5
northwest towards Guam. With Dvorak inten- slow weakening trend which continued until
sity analysis indicating 30 kt (15 m/s) the storm went extratropical. During this
surface winds present and 45 kt (23 m/s) period, Thad accelerated from 16 to 30 kt
surface winds forecast in 24 hours, the (30 to 56 km/hr) as it became embedded in
first warning on Thad was issued at 190000Z. the westerlies. As would be expected with

the storms that accelerate after recurva-
The initial warning forecast Thad to ture, the strongest surface winds were

continue to move to the northwest, pass just consistently observed in the southeast
south nf Guam and gradually turn towards the semicircle.
west-northwest in the 48 to 72 hour period.
This forecast was in good agreement with all As Thad accelerated to the northeast,
JTWC forecast aids. Also the NOGAPS strong upper-level westerlies began to
analysis and prog series indicated the displace the upper-level circulation and
subtropical ridge had returned closer to its convection from the surface center. This
climatological position north of Guam which was confirmed by the 222310Z aircraft
further convinced JTWC that this track was reconnaissance fix which found the 700 mb
reasonable, center 28 nm (52 km) east-northeast of the

surface center. All significant convection .
As it turned out, this forecast would was now located north of the surface center.

be wrong for two reasons. First, JTWC did Ot 2dT ls o fi
not accurately know where the low-level On the 23rd, Thad lost most of its
center was located. Second, and more cirvcltion cehnexvisbed o-sateltimportantly, the subtro)pical ridge was not circulation center visible on satellite

imagery. The final warning on this system
nearly as strong nor as far west as was issued by JTWC at 2400002. Future
indicated in the analysis and prog series, warninsu on The eatr2pic0l lutwre
between 190000Z and 190600Z, as Thad warnings on the extratropical low were
supposedly neared Guam (WMO 91212), the contained in NAVOCEANCOMCEN GUAM extra- .
winds on the island should have veered to tropical wind warning bulletins (WWPN PGFW).
the east or southeast. instead, they

99 L

. .i ?

-...'-".. . . . . . . . . . . ... * . . . .... . . . ..".-..- . '-.."... -. ' '.',".' .- ;- % .; ' .. . ... , -*-',;." .'.'. .-. ". -' '. -.- . . ,-• -



440

4C4

-.ON

I .

NOGAPS 700 mb 48-hour prog VT: 201200Z October

N -7

ISO

Ftgwe 3-24-1. CompmA.6on o6 the 48 houA 700 mb
?JOGAPS potwg auad~Abte to the TPO uAen the Siu
waning v1 u Mfh AhLLC and the veAZjyAig anaL y644 The
w.tvmW etemttnh. 06 the 6uhtopZicat x.idge uk
~oateca6 to extend wD~t atong 26N to neaA 130E.

ut~,due to the ejiec.tA 06 d diggitng mid-Waitude
t~ough moving into the Sea 06 Japan, the R.149e atid
e&6t 1A4ch W~owed Thad to Rapidtq 4ecwwe to the

100

. . . ., , , . .



*. . . . .. . . . . . . . U U * i J * * -'f

- - - - - - - ~ ~ -- . . . r .

. . . . . . . . .. ) *

(b) (C

101



M.

u .4

V. 'AN

1 -4 4f cc C4 + .~ ~-

v/ In

0140

C4N

Uto

102

0141,



SUPER TYPHOON VANESSA (25W)

Super Typhoon Vanessa, the first super From beginning to end, Vanessa followed
typhoon of the 1984 season, also developed a very climatological track becoming one of
into the most intense storm of the year. At the "great-recurver" storms of 1984. From
peak intensity Vanessa had an MSLP of 879 mb, the time it attained depression strength
only 9 mb above the record 870 mb observed until it began to recurve, it moved almost
in Super Typhoon Tip (1979). Except for a due west-northwest. After recurving south
brief period when the storm brushed Guam, of Okinawa, Vanessa underwent a complex
Vanessa remained clear of land and generally transition into an extratropical low east of
posed a threat only to shipping. Japan.

Super Typhoon Vanessa originated in the Vanessa's intensity came very close to
Near Equatorial Trough southeast of Ponape equalling the records established by Super
(WMO 91348) three days after Typhoon Thad Typhoon Tip in 1979. Figure 3-25-1 shows
formed some 700 nm (1296 km) further to the the MSLP versus time for Vanessa as obtained
west. The disturbance was initially by reconnaissance aircraft. The pressure
detected on 20 October as an area of con- dropped 100 mb in a 48 hour period to reach
vection near 4N 163E. Its rapid development a minL..um of 879 mb at 261114Z. This is
resulted in the Significant Tropical Weather only 9 mb higher than the 870 mb recorded
Advisory (ABEH PGTW) being reissued at in Tip. (These pressures convert to 155 kt
201900Z to include this area of convection (80 m/s) and approximately 165 kt (85 m/s)
as a suspect disturbance, for Vanessa and Tip, respectively, using the

Atkinson and Holliday (1977) pressure-wind
During the 21st and into the 22nd, the relationship).

area of convection slowly increased in
organization as the disturbance moved The initial warning forecast Vanessa to
northwest to just north of Ponape. The move west-northwest and pass over Guam
persistent improvement in organization within 48 hours as a 65 kt (33 m/s) typhoon.
during this period resulted in the issuance The accuracy of the first forecasts gave the 5
of a TCFA at 220500Z. Sparse synoptic data military and civilian communities on Guam
at the time of the TCFA was only able to sufficient time to properly prepare.

*confirm the presence of a 10 to 15 kt Consequently there was little structural
e(5 to 8 m/s) surface circulation. By now an damage on the island and no personal

upper-level anticyclone had developed, injuries when Vanessa did approach as an 80
providing good outflow to all but the kt (41 m/s) typhoon. Vaneasa's closest
northwest quadrant which was still feeling point of approach to Guam was 90 nm (167 km)
some effects from the outflow of Typhoon to the south-southwest at 241100Z. Sustained
Thad. The first warning on Vanessa was winds above 30 kt (15 m/a) were recorded at S
issued at 221800Z when analysis of satellite numerous locations on the island with a
imagery resulted in an estimate that the peak gust of 59 kt (30 m/s) recorded at the
disturbance now supported surface winds of Naval Oceanography Command Center
35 kt (18 m/s). (NAVOCEANCOCEN) building on NimitZ Hill.

.". -'--° ..STY VA dM9A

9 3 -.- - -'9---

29 ' 21 '2 a I V a n9 ta 2 a X2

Fu/te 3-25-1. Time .o6a-aec..on 06 Vdnt66a'6,
,ninim a-fevet p4eMuste a6 meaued by LeconnaiA-

ace auicct~t. The p~e~hue dotopped 100 Mb in d
48 houa peiod /LeadCkin a tOw 06 879 mb at 261114Z.
Th i onty 9 mb h-LgheA than the e ao'id 870 mb
obaeAved in &.pet Typhoon Tip in 1979.
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The only significant damage on Guam occurred forecast on the 250000Z warning. A frontal
to vegetation. An estimated 1.7 million system over eastern China was identified as
dollars worth of crops were lost, principal- the mechanism for recurvature. Vanessa was
ly bananas. Flooding was also reported in forecast to recurve at 21N to 22N, but
the southern coastal areas of the island. actually turned to the northeast at 20H as

the frontal system moved slightly faster .
Vanessa continued to intensify and than predicted. At no point during this

sove west-northwest after it passed south period was Typhoon Warren in the South
of Guam. The dominate synoptic feature was China Sea considered to be a factor in
the subtropical ridge north of Vanessa Vanessa's movement since Vaneasa was the
which redeveloped in the wake of Typhoon dominant storm both in size and strength.
Thad. Vanessa moved along the southern
side of the ridge for nearly five days The final phase of Vanessa's life was
before recurving. it was just prior to a complex transition to an extratropical
recurvature, at 261200Z that a peak low. Interaction with the front began 5
intensity of 155 kt (80 m/s) was attained shortly after recurvature. The 282330Z
(Figure 3-25-2). The ARNO flying the aircraft reconnaissance mission indicated
261114Z fix mission that observed the 879 the transition was underway with strato-
mb HSLP, described the 10 nm (19 km) cumulus undercast present throughout much
circular eye as exhibiting a "fishbowl of the storm. Vanessa continued to weaken
effect" with the convection in the eyewall until the transition was complete.
spiralling vertically to the point of
resembling corkscrews. During this flight, Post-analysis indicates that extra-
at a 700 ub height of 2022 m, the 700 mb tropical transition was completed by 0
temperature within the eye was an excep- 301200Z as satellite imagery showed no
tionally high 300C. Vanessa remained a convection was present. Vanessa
super typhoon from 251800Z to 280000Z. transitioned to a storm force low along the

front and rapidly moved off to the north-
The recurvature which eventually took east. The final warning was issued at

place on the 27th and 28th was initially 3100002.
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TYPHOON WAREN (26W)

Typhoon Warren was the most erratic October. During this period synoptic data
moving tropical cyclone of 1984. The system indicated that several weak circulations

*was the subject of two TCFAs. It made both were embedded in the monsoon trough. Late
*a cyclonic and anticyclonic loop and varied on 22 October the tropospheric pattern
*in speed from quasi-stationary for 12 hours became more favorable for development.

to 8 kt (15 m/s). Warren's erratic move- Synoptic data showed that west of Palawan a
ments were due to interactions with eastward strong northeast monsoon outbreak combined
moving mid-latitude troughs and Super with a moderate southwest monsoon to the
Typhoon Vanessa aznd due to its location in south had produced a well-defined surface
the monsoon trough. circulation. Meanwhile, upper-level

diffluence developed over the South China
The precursor of Warren appeared late Sea on the western edge of an anticyclone

on 17 October as an area of poorly organized located east of Luzon (Figure 3-26-1).
convection at the trailing end of a shear
line approximately 300 nm (556 kin) northeast On 23 October the disturbance rapidly

*of Mindanao. Synoptic data at the time developed. Satellite imagery at 230300Z
indicated that a broad 15 to 25 kt (8 to 13 showed that an exposed low-level circulation
m/s) circulation was collocated with the center was present some 30 to 60 nin (56 to
convection and embedded in the monsoon 111 kin) southeast of the developing intense
trough. Over the next 24 hours the convec- convection. Satellite data also indicated
tion persisted and appeared to be separating that the tightly wrapped surface circulation
from the shear zone while increasing was moving north towards the convection.
slightly in organization and intensity. The 30 to 40 kt (15 to 21 mi's) east-
This prompted the first TCFA to be issued at southeast upper-level wind over the
1815001. Aircraft reconnaissance disturbance, while providing some diffluence,.
investigated the alert area at 190159Z and which contributed towards development, also -

found a broad weak surface circulation with hindered the surface circulation from
an MSLP of 1006 mb. Satellite imagery now aligning with the convection. At 230600Z

*showed the convection to be decreasing which the disturbance was again mentioned on the
*was confirmed by the ARWO who reported that ABEH, followed several hours later by the

no significant convection was directly second TCFA at 2311001. With continued
associated with the disturbance. The TCFA development evident, the first warning was
was cancelled at 191130Z based on the lack issued at 1800Z. Infrared satellite imagery

*of persistent significant convection near at the time of the first warning indicated
the low-level center, strong upper-level the surface center was now located on the
easterly winds over the region, and the eastern edge of the Central Dense Overcast
proximity of the disturbance to land. (CDO). Although Dvorak satellite intensity

analysis on the 231800Z infrared imagery
Over the next several days the surface indicated that 35 kt (18 m/s) winds were

circulation weakened and moved west-southwest present, JTWC did not upgrade Warren from
along the trough axis across the Philippines
and entered the South China Sea on 22

Figuite 3-26-1. 200 mb anatyhL6 at 2300002 Octobe't.
The diglcuence oveA the South China Sea mou
a66icAent to attow katten to devetop, oatthough it
would tateA hindeit the tow-tevet c±etatin 6,Lom
becomn9n cottocated wth the convecton.
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depression status until 12 hours later when Warren became quasi-stationary at
visual imagery confirmed that the upgrade 261200Z. At this time Super Typhoon
was warranted. Post analysis indicates Vanessa (located some 960 nm (1778 km) to
this upgrade should have occurred at the east of Warren in the central Philippine
231800Z. Warren and the monsoon trough Sea) was moving towards the northwest.
moved north over the next 18 hours. Visual Warren now came under the influence of
satellite imagery showed that a partially Vanessa's large inflow and a mid-latitude
exposed low-level circulation center was trough passing to the north. (This trough
now evident on the northeast edge of the would also be responsible for Vanessa's
convection. recurvature). Warren responded by turning

to the east-northeast and accelerating to
Between 240600Z and 270000Z Warren 7 kt (13 km/hr) (Figure 3-26-2). This

moved erratically. It did a small cyclonic placed the Philippine Islands north of 14N
loop on the 24th and 25th, before resuming including Clark AB and the Subic Bay Naval ."a slow westward course followed by a turn Facilities in imminent danger of being hit
to the north and a 12-hour quasi-stationary by Warren. As a result, all Navy and Air
period between 261200Z and 270000Z. This Force Bases in the region were placed in
erratic movement was partially due to Condition of Readiness I early on the 28th.
Warren's remaining embedded in the monsoon Fortunately, Warren's interaction with
trough and the passage of a mid-latitude Vanessa and the mid-latitude trough was
trough to the north. short-lived sparing the Philippines a direct

hit. On 28 October, with Vanessa recurving
During this period, despite the strong and the trough axis to the east, Warren

upper-level easterly winds which kept slowed and commenced an anticyclonic turn --
nearly all the convection west of the low- back to the west. At its closest point of ,
level center, Warren strengthened to approach, Warren was 120 nm (222 km) west-
typhoon intensity. Aircraft reconnaissance northwest of Clark AB (WMO 98327). As the
at 260330Z found a band of 60 to 70 kt effects of the trough and Vanessa eased,
(31 to 36 m/s) surface winds in the south Warren completed its turn to the west on
semicircle of Warren. These winds were the 29 October. The highest wind reported at
result of the southwest monsoon enhancing Clark AB was 22 kt (11 m/s) at 282055Z, with
Warren's circulation. Warren maintained the total rainfall on 28 and 29 October
this minimum 65 kt (33 m/s) typhoon reaching 8.74 inches (222 mm). No signifi-
intensity through 281800z. cant damage was reported at any of the S.

military bases.
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Other coastal areas and marine 30 October and created a significant tilt
interests were not nearly as fortunate, from the surface to the 700 mb center. On
Heavy rains caused landslides in several the 31st, the hard convection was associated
coastal towns killing at least 42 people, with the 700 mb center, displaced approxi-
High seas capsized and sank the inter- mately 60 nm (111 km) west-northwest of the
island passenger ferry, MV VENUS (746 tons) weakening surface center (Figure 3-26-3). 9
on 28 October off Torrijos and Bondoc JTWC issued the final warning at 310600Z
Peninsula. About 36 people were killed but since the 30 kt (15 m/s) surface center was
at least 213 passengers were saved. In no longer expected to become aligned with
addition, a 930 ton ship, the Lorenzo the mid-level center and the convection.
Container VIII was sunk on 28 October near This prognosis held true, but because
14.ON 120.6E, with eight crew members listed Warren's low-level circulation was still in
as missing. a region of positive low-level vorticity,

dissipation occurred much slower than was
Ridging developed in the low to mid- forecast. Satellite imagery still showed .

levels in wake of the mid-latitude trough that a well-defined low-level circulation
passage. The subtropical ridge now became was present 24 hours after the last warning
anchored across the northern part of the was issued. Warren's displaced convection
South China Sea. Another surge of the crossed the central Vietnam coast on
northeast monsoon entered the South China I November with moderate to heavy rain
Sea on 29 October and began to expand forecast. The combination of the northeast
Warren's wind radii in the northern monsoon and dissipating surface circulation
semicircle. Aircraft data indicated that just offshore resulted in 30 to 35 kt
Warren was beginning to weaken as it drew (15 to 18 m/s) winds along the Vietnam .
cooler, dryer air into its center. The ARWO coast. By 180OZ on 1 November the surface
reported that the center was surrounded by circulation was no longer discernable on
stratocumulus clouds. This was also evident satellite imagery and synoptic data on 2
on satellite imagery as the convection began November was inconclusive as to the location
to decrease in intensity. The deep-layered of the weakening surface center. Warren had -
northeast monsoon flow pushed Warren's low- finally dissipated.
level circulation to the west-southwest on

"

,..uAe 3-26-3. The pa:ttatty expoaed tow-teve
cutaton centeA. dizptaced 60 to 10 nm II I I to
167 h) W outhet o6 the 700 mb centeA. The ,otth-
east 'sonon 4s puAhing the tow-tevel centet to the
aouthuwt. ThLA itageAy =a takek just Sou hout
pko4 to the tLat aunng (M1O4Z Ocobe't P(SP
visuot Jg eAy).

106

. .. . ... --. - -,..,, .. . ... .



TT

$A 4A

I-I -

x z

7 0

-4 -

a ei o

110

op1

... j



TYPHOON AGNES (27W)

Typhoon Agnes was the first of three dissipated over Vietnam six days later.
tropical cyclones to develop during the This ridge was also responsible for making
month of November. It was also the last Agnes' wind field asymmetric. Due to the
storm of the season to directly hit the enhancement of the storm's circulation by
Philippines. From the time of the first the easterly trades, Agnes' wind field was
warning until it made landfall over central consistently stronger and extended to a -

Vietnam, Agnes moved rapidly on a nearly larger radii in the northern semicircle.
straight west-northwest course. This asymmetry would be present throughout

much of the life of Agnes.
The system that eventually developed

into Typhoon Agnes began as an isolated area As Agnes transited the Philippine Sea
of weak convection near the equator on 28 it steadily intensified reaching a peak
October. Synoptic data at the time hinted intensity of 120 kt (62 m/s) at 041800Z.
that a weak 5 kt (3 m/s) surface circulation This peak intensity occurred just prior to
might be present beneath the convection near Agnes making landfall 10 nm (19 kin) south
1N 149E. The southwest monsoon at this time of Borongan (WHO 98553) on the central-
was restricted to the South China and Philippine Island of Samar. Figure 3-27-1
northern Philippine Seas and did not assist is satellite imagery of Agnes approximately
in the development of this system. Even in twelve hours prior to reaching maximum
its incipient stage, however, a small upper- intensity.
level anticyclone was analyzed over the
disturbance providing good ventilation. Agnes weakened as it crossed the

central Philippines, but due to its rapid--
The system slowly developed during the speed of movement was able to maintain

next three days as the area of convection typhoon intensity. After emerging in the --

and associated weak circulation moved north- South China Sea, Agnes once again inten-
west to near 4N. Late on the 31st, sified, this time to 100 kt (51 m/s).

*satellite imagery revealed that a Agnes maintained this intensity until it
significant increase in convection and made landfall 20 nm (37 kin) north of Qui- 7-
organization was taking place. This Nhon, Vietnam (WHO 48870) at approximately -
prompted the issuance of a TCFA at OOOOZ on 11002 on 7 November (Figure 3-27-2). After
I November. landfall Agnes continued to track to the

west-northwest and rapidly weakened. The .-

During the next six hours the distur- final warning by JTWC was issued at 080000Z.
bance rapidly pulled itself together into a
potent, compact circulation. The first Typhoon Agnes caused substantial
aircraft reconnaissance mission into the damage and loss of life when it crossed the

*alert area at 010513Z found a closed Philippine Islands. Storm surge flooding
*circulation with maximum surface winds of of low-lying coastal areas on the islands

50 kt (26 m/s). Analysis of satellite of Samar and Leyte was particularly severe.
imagery conducted just prior to the flight In addition, heavy rainfall caused
had indicated that only 35 kt (18 m/s) winds extensivet flooding. The winds, floods and
were to be expected. The first warning on mudslides combined to leave over 350,000
Agnes as a tropical storm was issued a short homeless. At least 564 people are known
time later at 010600Z. dead as a result of the storm. When the

number dead are combined with the number of
From the time the disturbance was people reported missing, the final death -

initially detected until the TCFA was count is expected to be near 1000. News -

issued, Agnes had moved slowly to the reports indicated that the damage exceeded
*northwest. By early on the let, Agnes had 600 million pesos (30 million U.S. dollars).

moved far enough north to be influenced by
the easterly flow along the south side of When Typhoon Agnes made landfall on
the broad mid- to low-level subtropical Vietnam three days later, there was
ridge which now extended from the dateline additional destruction of property and loss
west to the coast of Vietnam. This ridge of life. Heavy rains bro~ight flooding
and its associated easterly steering flow which severely affected the rice harvest
persisted throughout the life of Typhoon and winter crop cultivatic,.
Agnes and kept the storm on a west-northwest
track from the let of November until it

2. 2.
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intenaiy. At thk time Agnea had a 5 n (9 km) eye
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SUPER TYPHOON BILL (28W)

The second and last super typhoon of The first of a total of 35 aircraft
the 1984 season led a rather unusual lafe. reconnaissance flights flown against Bill
After forming east of Guam, it made a small found the disturbance's circulation center -
cyclonic loop before heading to the west- at 080721Z but observed surface winds of
southwest. Two days later, Bill passed just only 20 kt (10 m/s). The system showed -
to the south of Guam by which time it had continued development during the next 12 ...-
accelerated to almost 20 kt (37 km/hr). hours, and as a result the first warning was .

* After causing some damage on the island of issued at 081800Z.
Guam, Bill entered the Philippine Sea and
turned to the west-northwest. Although it From the 8th until the 10th, Bill S
was expected to recurve to the northeast and slowly tracked in a 25 nm (46 km) wide
follow a track similar to that of Super cyclonic loop and continued to strengthen.
Typhoon Vanessa, due to a complex steering At 0000Z on 10 November, reconnaissance
environment including interaction with aircraft reported that Bill had intensified
Typhoon Clara, Bill instead turned to the to a 50 kt (26 m/s) tropical storm with an
southeast before eventually dissipating east MSLP of 990 mb.
of the Philippines. Although this track is
unusual, it is not uncommon for late season Bill attained typhoon strength on the
storms to move erratically for at least a 10th. The weak steering flow which had been S
portion of their life. present was replaced by easterly flow as the

subtropical ridge strengthened to the north ' "
Super Typhoon Bill originated as an of the storm. At approximately 100600Z Bill

area of convection on 7 November near 14N completed its cyclonic loop and started to
154E. The convection was at the trailing end move to the west and then southwest on a
of an eastward moving cold front and this course that would eventually bring the
may have supplied some low-level vorticity typhoon to the southern tip of Guam. On the
which contributed to the rapid development llth and 12th, Bill accelerated and gradual-
of the disturbance. The rapid development ly intensified (Figure 3-28-1). With Bill ,- S
of the convection resulted in a TCFA at forecast to pass within 60 nm (111 km) of
080200Z. At the time of the TCFA, analysis Guam, tropical cyclone Condition of Readiness
of satellite imagery already indicated that III was set on the afternoon of 11 November.
25 kt (13 m/s) surface winds were present. On the morning of the 12th, with Bill now

SAIPAN
. . . •- •.

IWAN

Fi~guAe 3-28-1. SiU consotadatirn eazt oA Guam
(110003Z ANovembe't P&SP vizua .image~y).
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forecast to pass less than 30 nm (56 km) have been a factor in the slow intensifica-
south of the island, Condition of Readiness tion of the system. Only a 15 kt (8 m/s)
II was set at 112330Z. increase in intensity occurred during the 24

hour period between 111800Z and 121800Z as
Although Guam was forecast to be in the Bill approached Guam.

"dangerous" semicircle of the typhoon, the
strength of the flow around the ridge did Condition of Readiness I was set on the
have a positive effect on Guam. Bill evening of the 12th, as Bill neared Guam.
accelerated from 15 to 20 kt (28 to 37 km/hr) Typhoon Bill passed the southern tip of the
as it passed Guam thereby considerably island at 121630Z at a distance of 12 nm
shortening the time the typhoon affected the (22 km). Figure 3-28-2 contains a plot of
island. This rapid forward speed may also the data obtained by reconnaissance air-
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craft during the two missions flown when Bill entered the Philippine Sea late on
Bill was at its closest point of approach to the 12th moving west at 20 kt (37 km/hr) and
Guam. On the island itself, a maximum wind intensifying. In the 24 hour period between
of 63 kt (32 m/s) was recorded at the 131200Z and 141200Z, the MSLP dropped 54 mb
National Weather Service Station (WMO 91217) to 912 mb and the wind speed increased from
at 121658Z, with a gust of 84 kt (43 m/s) 95 kt (49 m/s) to 125 kt (64 m/s) (Figure
recorded at Reserve Craft Beach in Apra 3-28-3). The pressure continued to drop for
Harbor. Typhoon Bill caused some damage on another 12 hours, with aircraft reconnais-
Guam, particularly to agricultural commodi- sance at 142234Z reporting an MSLP of 909
ties. Banana trees that had been slightly mb. This was the lowest pressure reported " "
damaged during the passage of Super Typhoon in Bill. Bill attained super typhoon
Vanessa were completely destroyed by Bill, strength at approximately 141800Z which it
Total crop damage was estimated at then maintained for 12 hours.
$7,707,911. Some minor flooding also
occurred but no personnel injuries were Bill turned to the west-northwest
reported. Electrical power was out in early on the 14th and by 141800Z had turned
certain sections of the island for several to the northwest. It now appeared that Bill
days. was starting to move around the western end

F.te 3-28-3. Typhoon B as6 it appea.ed on
ztafet.Le ZmageAy white undegoing 4apid intenaifi-

cation (140044Z NovembeiL VMSP viuata .mageAy) .

of the subtropical ridge. What was it maintained until late on the 16th. On
initially expected to be a simple recurva- the 17th, Bill started to track to the
ture scenario would soon become a complex northwest as the ridge weakened once again. ' -
interaction between Bill, the approaching It now appeared that recurvature was
Typhoon Clara (now developing near Truk finally going to occur. At 180000Z Bill
(WMO 91334)), the mid-latitude westerlies, turned again, this time to the northeast
and the northeast monsoon. These factors but unfortunately this was not to be the
would eventually cause Bill to weaken, start of the long awaited recurvature.. .
double back on its present track and
eventually dissipate. At this time, three factors were

involved in the steering of Bill: Typhoon
Bill slowed down as it moved to the Clara had become the dominant circulation in

northwest and by 151800Z was moving at 7 kt the Philippine Sea (Figure 3-28-5), the flow
(13 km/hr) down from the 15 kt (28 km/hr) around the subtropical ridge was waning, and
movement of twenty-four hours earlier, the northeast monsoon was gaining strength.
This was due to the passage of a mid- The subtropical ridge was the first loser in . ,
latitude trough to the north which weakened this tug-of-war as Clara's large low-level
the subtropical ridge. Bill now began to circulation started to draw a weakening Bill
weaken as it encountered strong upper- to the southeast. Figure 3-28-6 shows the -.-
level westerlies which disrupted its outflow rapidly weakening Bill with little convection
and sheared the convection to the northeast remaining as it moved towards Clara.
(Figure 3-28-4). This marked the start of
a weakening trend which would continue Bill continued to track to the south-
until dissipation. east and weaken under the combined influence

of Typhoon Clara and the westerlies.
At 1200Z on the 15th, the subtropical Aircraft reconnaissance at 191130Z confirmed

ridge reintensified temporarily forcing this weakening trend. The MSLP had risen to
Bill back on a west-northwest course which 997 mb and the maximum observed 700 mb fllqht
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level wind was 28 kt (14 m/s). (Since the and now had an MSLP of 999 mb. The aircraft
mission was flown at night, no surface wind also reported, that a well-defined low-level
data were available.) Based on the aircraft circulation with 40 to 55 kt (20 to 28 m/s)
reconnaissance data and the lack of convec- winds was present! The strongest winds were
tion and organization on satellite imagery, located in the western semicircle of the
Bill was downgraded to a tropical depression storm and were being enhanced by the north-
and finaled at 191200Z. As it turned out, east monsoon. As a result Bill was returned 5
this was premature. Early on the 20th, with to warning status as a tropical storm at
Clara completing recurvature along 132E and 200600Z (Figure 3-28-7).
accelerating to the northeast, its influence
on Bill weakened and Bill began to regenerate Although the aircraft wind data suggests" . -
some convection. Visible imagery indicated that Bill intensified between 191200Z and
that a low-level circulation center was 200600Z, this is not considered likely. Due
present. Aircraft reconnaissance a short to the weak mid-level winds reported on the
time later, flying in the daylight at the 191130Z fix mission, JTWC had the impression
1500 ft (457 m) level at 200205Z reported that Bill was rapidly dissipating. In fact
that Bill was still moving to the southeast Bill still possessed a well-defined surface

~-
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FigCue 3-28-6. A weakened Bitt a i !ieads 6outh-
east undei tie inuence of Ceaia'6 infow
(182258Z Ioveymbei NJOAA vi.6uaf imackto.

_ •
circulation which was weakening at a much the northeast monsoon which pushed the low-
slower rate that the mid-level circulation, level circulation to the southwest. By the
If the 191130Z fix mission had been able to 22nd the low-level circulation became
observe surface winds it would probably have embedded in the northeast monsoon, and Bill
reported that 50 kt (26 m/s) surface winds was no longer identifiable as a significant
were still associated with Bill. tropical cyclone. The final warning was

issued at 220000Z. Although the low-level
As it turned out, the increase in circulation dissipated in the Philippine

convection was temporary. As Clara moved Sea, residual convection brought locally . .
further away, its effect lessened and Bill heavy rains to the central Philippines early
slowed, doing a small cyclonic loop on the on the 23rd of November.
21st. Bill was now under the influence of
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TYPHOON CLARA (29W)

Typhoon Clara was the last significant pattern was also favorable with anticyclones .
tropical cyclone to develop during the month over Super Typhoon Bill and over the
of November. It developed into a textbook, Solomons providing divergence aloft over the .
late-season recurver and was noteworthy due developing system. This cross-equatorial
to its effect on Super Typhoon Bill. interaction at both the surface and 200 mb

level was instrumental in the development of ..-

Clara began as a large, low-latitude Typhoon Clara.
disturbance in the eastern Caroline Islands.
It was located by surface synoptic data The area continued to consolidate S
before it was identified in satellite throughout the day and at 131600Z the ABEH
imagery. This disturbance first appeared was reissued upgrading the system's poten-
late on 11 November as a weak circulation tial for development to "fair". Analysis of
near 4N 164E and received first mention as satellite imagery at this time yielded an
a suspect area in the 120600Z Significant intensity estimate of 25 kt (13 m/s) with a
Tropical Weather Advisory (ABEH PGTW). By forecast to intensify. An aircraft
130000Z, a very broad area of convection investigation was requested for later in the
was associated with the circulation. The day and with continued development evident, -
circulation's development was aided by the a TCFA was issued at 132030Z. AT 140454Z
presence of a disturbance in the Southern aircraft reconnaissance found a surface
Hemisphere near the Solomons which center with 15 to 25 kt (8 to 13 m/s) winds;
strengthened the westerly flow south of the consequently warning number one was issued
circulation. These westerlies combined with at 140600Z. Figure 3-29-1 shows Clara
the northeast trades to the north to supply fifteen hours later as a 30 kt (15 m/s)
the excess low-level vorticity needed for tropical depression.
continued development. The upper-level
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From this point on, Clara was a well- reintensified to 105 kt (54 m/s}. This was
behaved and well forecast system. As Clara just 5 kt (3m/s) less than the peak intensity
intensified it developed into a large of 110 kt (57 m/s) recorded prior to recurv-
circulation. As early as 151200Z, Clara ature.
controlled as much inflow as Bill, and by
late on the 16th was clearly the dominant of Figure 3-29-2 shows Clara after it had
the two storms. Progress along its track completed recurvature and was about to 0
was typical of a well-behaved fast moving begin extratropical transition with a
typhoon, and anticipated well in advance by frontal system to the northeast. This
JTWC. Typhoon Clara recurved just east of transition was of the complex variety in
1323. As Clara recurved, it passed within which the typhoon merges with an existing
500 nm (926 km) of the weakening Super front and becomes a wave on the front.
Typhoon Bill. This proximity to Bill This wave then propogates along the front
disrupted Clara's outflow and resulted in a and usually accelerates to the northeast.
slight weakening late on the 18th and into In this process the typhoon loses all of its -
the 19th. However, Bill's effect on Clara convection and tropical characteristics but 0
was considerably less than the major course still retains a strong low-level wind field.
and intensity changes that Clara inflicted In Clara's case, the transition was rapid
on Bill. Late on the 19th, as Clara recurved and complete by 211200Z. The extratropical
to the northeast and opened on Bill, it low was still discernable on satellite

imagery as a frontal wave 30 hours later.

I -•

-"

FLgu~e 3-29-2. Typhoon Ctaka juat a~teA copteting
'LecuAvOatuAe and about to begiLn extwatwpLc~at
tfuauition wLth the 6ontat 6ytem to the no'thea4t.
Even thi4 ctoae to the &uezkenZng SupeA Typhoon SitU,
Cta~uz AIowed tittte indication oS intuxction
(192234Z Aovemben NOAA vi6uat .imageAy).
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As Clara accelerated to the east- Clara slowly consolidated and deepened into
northeast, it passed to the north of a 110 kt (55 m/s) system. Moving rapidly
Iwo-Jima (WHO 47981) which put the island across the western Pacific, Clara recurved
in the dangerous semicircle of the typhoon. and, in textbook fashion, transitioned into
Sustained winds of 40 kt (21 m/s) with an extratropical low while accelerating to
gusts to 63 kt (32 m/s) were reported the east-northeast. During Clara's entire
during Clara's passage. However, no known lifetime, Super Typhoon Bill was active in -
damage was sustained on the island, the same portion of the ocean. Even though -

they were at times close to each other.
In summary, Clara was one of the Bill had no noticable effect on Clara's

classic typhoons of 1984. Forming at low- track and only minor influence on Clara's ..

latitudes as a very broad disturbance, intensity.
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TYPHOON DOYLE (30W)

Typhoon Doyle was the final tropical Aircraft reconnaissance early on the S
cyclone of the 1984 season and the only one 3rd was unable to locate a surface
to develop during the month of December. circulation, but did find a trough with an
Doyle followed a typical recurvature track MSLP of 1004 mb. The system continued to
and remained over open water throughout its show signs of increased organization -
lifetime. prompting the issuance of a TCFA at 031100Z. -

On the afternoon of the 4th, aircraft.-
The tropical disturbance that was to reconnaissance indicated that the MSLP had

become Doyle first appeared as an area of dropped to 1001 mb and that 25 kt (13 m/s)
convective activity near 5N 156E at 0000Z on surface winds were now associated with the 0
the 1st of December. It was mentioned as a disturbance. Again no low-level circulation
new suspect area on the 010600Z Significant center could be found. Since continued slow
Tropical Weather Advisory (ABEH PGTW) and development was evident on satellite imagery,
was given a "poor" potential for significant the TCFA was reissued at 041100Z. At this
tropical cyclone development, time imagery showed several spiralling

convective bands were present indicating
During the next 36 hours the disturb- that the formation of a significant tropical

ance moved west-northwest and gradually cyclone was imminent. Also present at this -

increased in intensity and organization. time was a Southern Hemisphere low-level 0
During this time satellite imagery showed circulation in the Coral Sea east of Cape
the disturbance was developing good upper- York. This vortex contributed to the
level support in the form of anticyclonic development of Doyle by increasing the
outflow. With the potential for significant westerly low-level flow to its south.
tropical cyclone development now considered
to be "fair", the ABEH was reissued at Satellite imagery at 041600Z indicated
021800Z. that the system now had some intense

K.

F. wt 3-30-?. Ty'hoon Voyle one daq be~oe. .
aoeun.n mawnumn ".,nten.6 (O*O1O6Z Vecembc'
0?.4SP vtua.f aqeh.fLJ.
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convection near the center of the developing The plotted values of equivalent
circulation and that two intensifying potential temperatures versus the MSLP for
convective bands were present. With Dvorak the 30 hours prior to 070000Z December
intensity analysis of this imagery indicat- indicated the strong possibility of rapid
ing that 35 kt (18 m/s) surface winds were deepening during the next 36 hours
present, the initial warning on Doyle was (Dunnavan, 1981). This indication was
issued at 041800Z. incorporated in the 070000Z December warning

with some modification. The warnings prior
An investigative flight into Doyle to 070000Z had indicated no significant

several hours later was finally able to increase in intensity was likely due to the -
locate the storm's center at 050129Z presence of the northwest monsoon flow to - -
observing 40 kt (21 m/s) surface winds and the north of the storm. Since that
measuring a central pressure of 994 mb. situation was still present, intensifica-
The surface center was very small - tion to more than 120 kt (62 m/s) was not
measuring a mere 5 nm (9 km) in diameter, forecast. At this time the area north of
with the maximum winds located 5 nm (9 km) Doyle was marked by the presence of
from the center and decreasing rapidly stratocumulus clouds indicating the
outward. The small size of the surface stability of the atmosphere in that region.
center may have been a factor in the
inability of previous reconnaissance At 072047Z the MSLP had decreased to
flights to locate it. 935 mb, a fall of 43 b in 24 hours

(Figure 3-30-1). Maximum sustained winds
During the next 48 hours, Doyle reported by the ARWO at this time were

slowly intensified. Aircraft reconnaissance 110 kt (57 m/s). After 072047Z, Doyle's
confirmed this slow development until the central sea-level pressure began to rise -
mission late on 6 December, when the central reaching 993 mb at 092037Z December (a rise
pressure was measured at 973 mb, a drop of of 58 mb in 48 hours). An unusual feature
18 mb in just 12 hours. Maximum sustained of Typhoon Doyle was the way the maximum
surface winds of 90 kt (46 m/s) were surface winds lagged the occurrence of its
observed on the north side of the storm MSLP. According to the best track
where the easterly trades were enhancing intensities, which are based on all
Doyle's circulation. Doyle was upgraded to available data, Typhoon Doyle reached a
typhoon strength at 070000Z based on this maximum intensity of 125 kt (64 m/s) at S
information. Accompanying this intensifi- 090000Z some 27 hours after the lowest
cation was a change in movement to a more minimum sea-level pressure was recorded!
northwesterly track.

Figue 3-30-2. The expo6ed tow-tevet ciAcutation o6
Doqfe at the t .me o6 the inat .ng (1060z
DecembeA NOAA viLuat imageAy).
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"n
Between 091200Z and 100000Z, Doyle warning was issued at l1060OZ as the nearly

turned to the north and rapidly weakened convection-free low-level circulation
from 95 kt (49 mis) to 45 kt (23 m/s). center dissipated as a significant tropical
Satellite imagery during this time showed a cyclone (Figure 3-30-2).
dramatic decrease in the intensity and
extent of Doyle's convection. After There were no reports of damages from
1OOOO0Z Doyle weakened more gradually while Typhoon Doyle as it remained over open 0
accelerating to the northeast. The final water throughout its lifetime.
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S
2. NORTH INDIAN OCEAN TROPICAL CYCLONES

Tropical cyclone activity in the North Tables 3-6 through 3-8 provide a summary of 0
Indian Ocean was nearly normal during 1984. North Indian Ocean tropical cyclone activity

Four storms originated in this area as for 1984 as compared to earlier years.

compared to the annual average of 4.4.

TABLE 3-6.

1984 SIGNIFICANT TROPICAL CYCLONES

CALENDAR NUMBER OF MAXIMUM BEST TRACK
DAYS OF WARNINGS SURFACE ESTIMATED DISTANCE

TROPICAL CYLONE PERIOD OF WARNING WARNING ISSUED WIND (KT) MSLP (MB) TRAVELED (NM)

1. TC 01A 26 MAY - 28 MAY 3 9 45 990 819 S

2. TC 02B 12 OCT - 14 OCT 3 8 45 980 380

3. TC 03B 11 NOV - 15 NOV 5 16 85 975 719

4. TC 04B 28 NOV - 08 DEC 11 34 75 973 2662

1984 TOTALS: 22 67

TABLE 3-7.

1984 SIGNIFICANT TROPICAL CYCLONES

NORTH
INDIAN OCEAN -

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

1984 TROPICAL 0 0 0 0 1 0 0 0 0 1 2 0 4
CYCLONES

1975-1984
AVERAGE .i .1 .7 .4 - .1 .3 1.0 1.4 .3 4.4

CASES 1 1 7 4 - 1 3 10 14 3 44

FORMATION ALERTS: 4 out of 10 Formation Alerts developed into significant tropical
cyclones. Tropical Cyclone Formation Alerts were issued for all
significant tropical cyclones that developed during 1984.

S
WARNINGS: Number of warning days: 22

Number of warning days with
two tropical cyclones in region: 0

Number of warning days with three
or more tropical cyclones in region: 0
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TABLE 3-8.

FREQUENCY OF TROPICAL CYCLONES BY MONTH AND YEAR

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

1971* - - - - - 0 0 0 0 1 1 0 2
1972* 0 0 0 1 0 0 0 0 2 0 1 0 4
1973* 0 0 0 0 0 0 0 0 0 1 2 1 4
1974* 0 0 0 0 0 0 0 0 0 0 1 0 1

1975 1 0 0 0 2 0 0 0 0 1 2 0 6
1976 0 0 0 1 0 1 0 0 1 1 0 1 5
1977 0 0 0 0 1 1 0 0 0 1 2 0 5
1978 0 0 0 0 1 0 0 0 0 1 2 0 4
1979 0 0 0 0 1 1 0 0 2 1 2 0 7
1980 0 0 0 0 0 0 0 0 0 0 1 1 2
1981 0 0 0 0 0 0 0 0 0 1 1 1 3
1982 0 0 0 0 1 1 0 0 0 2 1 0 5
1983 0 0 0 0 0 0 0 1 0 1 1 0 3
1984 0 0 0 0 1 0 0 0 0 1 2 0 4

1975-1984 .1 - - .1 .7 .4 - .1 .3 1.0 1.4 .3 4.4
AVERAGE

CASES 1 0 0 1 7 4 0 1 3 10 14 3 44

JTWC warning responsibilty began on 4 June 1971 for the Bay of Bengal, east of 90E.
As directed by USCINCPAC, JTWC issued warnings only for those tropical cyclones that
developed or tracked through that portion of the Bay of Bengal. Commencing with
the 1975 tropical cyclone season, JTWC's area of responsibilty was extended west-
ward to include the western portion of the Bay of Bengal and the entire Arabian Sea. S
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TROPICAL CYCLONE 01A

Tropical Cyclone 01A, the only presence of a surface circulation. At
tropical cyclone to develop in the North 261055Z, the first warning on Tropical
Indian Ocean during the Spring transition Cyclone 01A, valid at 260600Z was issued.
season, distinguished itself by its non- This was based on a Dvorak intensity analysis
climatological track. After developing in of Figure 3-31-1 which estimated that surface
the western Arabian Sea, Tropical Cyclone winds of 35 kt (18 m/s) were present.
01A turned to the west-southwest and
transited through the Gulf of Aden rather Tropical Cyclone 01A remained a compact
than moving to the north or northwest alona system throughout its life. Even at its .
the climatologically favored track and maximum intensity of 45 kt (23 m/s) between
making landfall along the east coast of the OOOOZ and 0600Z on 27 May, the radius of
Arabian peninsula. This is the only greater than 30 kt (15 m/s) winds was
tropical cyclone of record to transit estimated to be only 60 nm (Ill km). The
through the Gulf of Aden. small size of Tropical Cyclone 01A coupled

with the sparsity of synoptic data in the
The disturbance which eventually devel- area precluded any verification of surface

oped into Tropical Cyclone 01A was first intensity estimates. Intensity estimates on
detected on 23 May as an area of strong this system were based entirely on Dvorak
convectirn centered approximately 180 nm satellite analysis.
(333 km) southeast of Socotra (WMO 61599).
The con'.ection persisted and the disturbance Tropical Cyclone 01A moved northwestward
was mentioned as a suspect area in the until late on the 26th, when it turned to the
Significant Tropical Weather Advisory west-southwest and entered the Gulf of Aden
(ABEH PGTW) at 0600Z on the 24th. The in response to a strong subtropical ridge
disturbance moved slowly northwestw.ard over Saudi Arabia. Tropi al Cyclone 01A
during the next 36 hours with a gradual transited up the Gulf of Aden until it made
increase in organization. At 260051Z, a landfall at 0300Z on 28 May, approximately
TCFA was issued prompted by the persistent 35 nm (65 km) west of Berbera, Somalia
slow improvement in the convective (WMO 63160). After making landfall,
organization and by indications from Tropical Cyclone 01A moved inland over
satellite imagery that a small but well Somalia and dissipated. There were no
organized low-level circulation was reports of danages or injuries from this
developing. Throughout this period, system.
synoptic data was unable to confirm the

Figute 3 -31 -1 T'wpicat Cqdone 0 ?A azt the entutnce
to the G06, o4 Aden (260617Z May VMSP viauat iwage'ty).
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TROPICAL CYCLONE 02B

Tropical Cyclone 02B, the first tropical had not been present, Tropical Cyclone 02B
cyclone to develop in the North Indian Ocean may have developed into a more potent system.
during the Fall transition season, led a
rather uneventful life. Tropical Cyclone The developing cyclone tracked slowly
02B was first detected early on the 10th of north until 0600Z on the 12th when a turn to .-.- '-
October as a broad area of convection in the the northwest began. At 121800Z the first .
north-central Bay of Bengal. During the day warning was issued. The initial warning on
the convection showed improved organization Tropical Cyclone 02B was prompted by .
with cirrus plumes indicating an upper-level satellite imagery which indicated that the
anticyclone existed over the disturbance, system had intensified significantly over the
No surface synoptic data was available in past 24 hours and was now supporting winds .

the area; however, curvature of the low-level of 45 kt (23 m/s). Once again due to lack
clouds indicated a developing low-level of synoptic data, the intensity estimate was
circulation was present. Dvorak intensity based solely on Dvorak analysis of satellite
analysis of the 101800Z imagery estimated imagery. Tropical Cyclone 02B maintained
that surface winds of 30 kt (15 m/s) were this intensity for the next 12 hours until
present in the system. This prompted the strong upper-level easterlies began to
issuance of the first of two TCFAs at shear the convection to the west on 13
102300Z. October (Figure 3-32-1). This started a

weakening trend which continued until
During the next two days the disturbance dissipation.

developed a broad circulation covering the
head of the Bay of Bengal and intensified As it weakened, Tropical Cyclone 02B
slowly. Upper-level support remained continued moving to the northwest and
favorable for further intensification and increased its forward speed. At about
the only inhibiting factor for development 140300Z Tropical Cyclone 02B made landfall
was the proximity of the disturbance to land on the coast of India approximately 10nm
which restricted the low-level inflow. (19 km) south of Balasore (WMO 42895). The 0
Although Tropical Cyclone 02B formed in the system weakened rapidly over land with the
monsoon trough, most of the flow from the final warning being issued at 141200Z.
southwest monsoon was being drawn into Although some heavy rains accompanied this
Tropical Storm Susan (22W) which was storm as it made landfalll there have been . -
developing in the South China Sea. If Susan no reports of damage.

F.Zgwte 3-32-1. Tuopit Cyctfone 025 neoA maxi4mum
.(nten.6iy (130446Z Oc-tobe4t VMSP v.~uaL ..maqeA04.
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TROPICAL CYCLONE 03B

Tropical Cyclone 03B, the second developing into a significant tropical
cyclone to form in the North Indian Ocean cyclone. However, that was not to be the
during the Autumn transition season, case.
developed into the most intense of all 1984
North Indian Ocean Storms. The storm was Late on the 10th, analysis of satellite . -
responsible for at least 430 deaths and has imagery indicated that the overall convec-
been called the worst tropical cyclone to tion and organization of the disturbance was
affect the central east coast of India in increasing. Since Dvorak intensity analysis
15 years. already indicated that 30 kt (15 m/s) winds 0

were present, a TCFA was issued at 110330Z.
The disturbance that would eventually

develop into Tropical Cyclone 03B, was first Less than four hours later, JTWC
noticed late on 5 November as a broad area received a Dvorak intensity analysis from
of poorly organized convection west of the Air Force Global Weather Central (AFGWC)
Sumatra. Over the next few days the which indicated the disturbance had inten-
disturbance moved northwest. Although the sified rapidly and now supported winds of
system showed periodic convective flare-ups, 55 kt (28 m/s)! The first warning on
there was no permanent significant increase Tropical Cyclone 03B was issued at lll200Z.
in organization until 9 November. By then
a well-defined low-level circulation center Figure 3-33-1 is a streamline analysis
was visible on satellite imagery. During of the mid-level flow that was present
the 9th and into the 10th, the disturbance throughout much of the warning phase of the
moved to the west-northwest with only slow storm's lifetime. The dominant features
development noted. At that time it was are the ridging across the Bay of Bengal and
thought the disturbance might make landfall the associated neutral point over the east .. -

over the southeast coast of India before coast of India.

so 9

FiguAe 3-33-1. The mid-levet Klow p.tesent duAinq
much o4 TIWp.Ica Coctone 038's, &K~etime. St'ramLne
anoty=si6 peAo4.ed on the I11200Z Novemvi 500 mb
NOGAPS wind 6ietd.
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Since Tropical Cyclone 03B was firmly finally drifting slowly to the northwest
embedded in the southeasterly flow south of towards India.
the ridge axis, the initial forecasts called
for continued west-northwest movement, with As the storm moved north on the 12th,
dissipation over India within 36 hours, it deepened rapidly attaining a peak ... -
However, Tropical Cyclone 03B was to take a intensity of 85 kt (44 m/s) at 121800Z. S
different course. Responding to the flow During this development stage, the system
around the periphery of the ridge, the storm was vertically aligned with the upper-level
curved to the north and moved into the anticyclone. From early on the 12th until
neutral point, lost all steering, and began the 14th, a 6 to 15 nm (11 to 28 km) wide
an erratic movement. It took at least one eye was observed on satellite imagery
clockwise loop (and perhaps a second) before (Figure 3-33-2).

Aw9.

MADRAS

FiquAe 3-33-2. T'wpica Cyctone 038 tteoA mxZcmum
itnity (130427Z ANovembeA VMSP vi~uat imageay). 9
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On 14 November, strong upper-level India and brought a prolonged period of
southwesterlies began to exert pressure on heavy rain and flooding to much of the
the storm. As a result, the convection region. At least 430 are known dead as a
began to be displaced to the northeast, result of the storm. Over 20,000 people
Gradual weakening followed under this were stranded in coastal villages due to -

shearing environment until the storm made flooding.
landfall where final dissipation occurred.

At 15060OZ the last warning was issued
Unfortunately, the erratic movement and as the nearly convection-free low-level

intensification of Tropical Cyclone 03B center dissipated over land just south of.-
occurred very close to the east coast of Nellore (WHO 43245).
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TROPICAL CYCLONE 04B

Tropical Cyclone 04B was the last The broad disturbance persisted during 0
tropical cyclone of 1984 to develop in the the next five days and by 0600Z on the 25th,
North Indian Ocean. Like two of the three the two surface circulations on either side ".
storms before it, Tropical Cyclone 04B of the equator had moved further apart and " - "
distinguished itself by its unusual track, were becoming more organized. Upper-level

outflow over the area appeared weak but
Early on 20 November a large area of diffluent.

convection extended from the southern Bay of
Bengal across the equator into the South By 270600Z, the disturbance in the Bay
Indian Ocean. There were two weak low-level of Bengal had reached tropical depression
circulations associated with this convec- strength and had become more organized.
tion - one on either side of the equator. This was indicated on satellite imagery by
Although the convection showed no organiza- convective banding and the presence of
tion at this time, it was extensive in size; anticyclonic upper-level outflow. This
extending from 12N to 12S and from 70E to system was now judged to have "fair"
100E. The most intense convection was near potential for significant tropical cyclone
the equator where northwest low-level flow development during the next 24 hours.
from the northern hemisphere converged with During the next 12 hours the intensity and
southwest flow from the southern hemisphere, organization of the convection continued to

increase prompting the issuance of a TCFA
The tropical disturbance that was to valid at 271900Z.

become Tropical Cyclone 04B first appeared
as an organized area of convection within At 280600Z, the system had further
the broad area near 6N 85.5E. The area was intensified with Dvorak intensity analysis
mentioned on the 200600Z Significant indicating that surface winds of 35 kt
Tropical Weather Advisory (ABEH PGTW) and (18 m/s) were present. The disturbance now
was given a "poor" potential for development had a central core of intense convection. S
into a significant tropical cyclone during This prompted the first warning on Tropical
the next 24 hours. Cyclone 04B to be issued at 280600Z.

0

0

Figue 3-34-1. Tiopical Cyclone 048 neA maximu m
intenit (010509Z Vecembe4 VMISP visuat imua',).
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During the next 48 hours, Tropical level circulation, however, took a more
Cyclone 04B moved in a slow anticyclonic northwestward track and became displaced
loop while steadily intensifying. At from the low-level center by approximately
301200Z November, it had completed its loop 120 nm (222 km). Warning status was
and was estimated to have sustained surface terminated on Tropical Cyclone 04B at
winds of 65 kt (33 m/s). Once again this 020000Z since the system had no convection 5
was based solely on the Dvorak intensity associated with it and the low-level
analysis of satellite imagery. circulation was weak and poorly defined.

* Tropical Cyclone 04B moved west during This weak but persistent low-level
the next 18 hours, accelerated slightly and circulation now turned to the west-
intensified to a peak intensity of 75 kt southwest, entered the Arabian Sea and
(39 m/s) (Figure 3-34-1). It then made a slowly redeveloped (Figure 3-34-2). By the
slight turn to the west-northwest and 3rd of December, the convection was
accelerated further to 16 kt (30 km/hr) as redeveloping near the low-level center and S
it made landfall on the east coast of India reintensification appeared likely. This
40 nm (74 km) north of Nagappattinam prompted the issuance of a second TCFA at
(WMO 43340) at 011000Z December. After 031200Z. The system continued to intensify
making landfall, the low-level circulation and warning status was resumed at 031800Z
moved west across the southern tip of India December.
and rapidly weakened. The mid-to-upper

TC040

Figme 3-34-2. The poo4ty o tuuzed Lemnant6 o6
T'opicat Cyqcone 048 a. it enteted the Mabi.n Sea
and began to 4erntenziq 1020448Z DVeembm DMSP
vut imaqeitq).
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TS

Fome 3-34-3. The expo d tot-eve citcu atoii cK S
T%-opic t Cyc one 04B tocated jus o,4 the eas' ca ,at
OA Somaea (0706302 Decembc'z MSP vt-iuat imagqelu).

Tropical Cyclone 04B continued to move At 070600Z, Tropical Cyclone 04B was

west-southwest, reaching an intensity of 60 within 25 nm (46 km) of the Somalia coast

kt (31 m/s) at 050600Z. For the next 42 and had weakened to 35 kt (18 m/s) (Figure

hours it moved in a general westerly 3-34-3). At this point, the low-level

direction across the Arabian Sea around the circulation, became exposed, moved inland,

southern periphery of a low to mid-level and then moved southwestward along the -

anticyclone located near the Persian Gulf. coast for 24 hours before dissipating over

There was no significant change in land. The mid-to-upper level circulation

intensity during this period, and associated convection moved off to the
northwest. The final warning was issued .
at 080000Z.
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CHAPTER IV - SUMMARY OF FORECAST VERIFICATION

1. ANNUAL FORECAST VERIFICATION distributions of vector errors in 30 nm

increments for 24-, 48-, and 72-hour fore-
casts of all 1984 tropical cyclones in the

a. Western North Pacific Ocean western North Pacific. A summation of the
mean vector and right angle errors, as

The positions given for warning calculated for all tropical cyclones in each
times and those at the 24-, 48-, and 72-hour year, is shown in Table 4-2. A comparison
forecast times were verified against the of the annual mean vector errors for all
post-analysis "best track" positions at the tropical cyclones as compared to those
same valid times. The resultant vector and tropical cyclones that reached typhoon
right angle (track) errors (illustrated in intensity can be seen directly in Table 4-3.
Figure 4-1) were then calculated for each The annual mean vector errors for 1984 as
tropical cyclone and are presented in Table compared to the ten previous years are
4-1. Figure 4-2 provides the frequency graphed in Figure 4-3.

l0
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vecto eAmw and 4ight angte e wot.
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TABLE 4-2.

ANNUAL MEAN FORECAST ERRORS (NM) FOR THE WESTERN NORTH PACIFIC

24-HOUR 48-HOUR 72-HOUR
YEAR VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE 0

1971 111 64 212 118 317 117
1972 117 72 245 146 381 210
1973 108 74 197 134 253 162
1974 120 78 226 157 348 245
1975 138 84 288 181 450 290
1976 117 71 230 132 338 202
1977 148 83 283 157 407 228
1978 127 75 271 179 410 297
1979 124 77 226 151 316 223
1980 126 79 243 164 389 287
1981* 123 75 220 119 334 168
1982* 113 67 237 139 341 206
1983* 117 72 259 152 405 237
1984* 117 66 233 137 363 231

* The technique for calculatinq riqht angle error was revised in 1981; there-
fore, a direct correlation in right angle statistics cannot be made for the -
errors computed before 1981 and the errors computed since 1981.

TABLE 4-3. ANNUAL MEAN FORECAST ERRORS (NM) FOR WESTERN NORTH PACIFIC ,

24-HOUR 48-HOUR 72-HOUR .
YEAR ALL TYPHOON* ALL TYPHOON* ALL TYPHOON*
1950-58 170

1959 117** 267**

1960 177** 354**
1961 136 274 -
1962 144 287 476 ,
1963 127 246 374 "
1964 133 284 429

1965 151 303 418
1966 136 280 432
1967 125 276 414
1968 105 229 337
1969 il 237 349

1970 104 98 190 181 279 272
1971 11 99 212 203 317 308
1972 117 116 245 245 381 382
1973 108 102 197 193 253 245
1974 120 114 226 218 348 351

1975 138 129 288 279 450 442
1976 117 117 230 232 338 336
1977 148 140 283 266 407 390
1978 127 120 271 241 410 459
1979 124 113 226 219 316 319

1980 126 116 243 221 389 362
1981 123 117 220 215 334 342
1982 113 114 237 229 341 337
1983 117 110 259 247 405 384
1984 117 110 233 228 363 361

* for Typhoons only while winds were over 35 kt (18 m/sec).

** forecast positions north of 350 N were not verified.
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b. North Indian Ocean

The positions given for warning times Table 4-4 is the forecast error summary for
and those at the 24-, 48-, and 72-hour the North Indian Ocean and Table 4-5
valid times were verified for tropical contains the annual average of forecast
cyclones in the North Indian Ocean by the errors for each year through 1974. Vector
same methods used for the western North errors are plotted in Figure 4-4. (Seventy-
Pacific. It should be noted that due to the two hour forecast errors were evaluated for
low number of North Indian Ocean tropical the first time in 1979). There were no -
cyclones, these error statistics should not verifying 72-hour forecasts in 1983.

* be taken as representative of any trend.

TABLE 4-4.

FORECAST ER SJMAW FOR THE NORTH INDIAN OCEAN
SIGNIFICANT TR PICAL CYaLNES FOR 1984. (ERS IN M)

WOUNG 24-HOUR 48-HOUR 72-HOUR
POSIT RT ANGLE NR OF POSIT R ANGIE NR OF POSIT RT ANGLE NR OF POSIT RT ANGLE NR OF
ERROR ERIM WY4GS EMRMR ERROR WRNGS ERROR EMM RMS E RR EROR WRNGS

01. TIC 01A 31 19 9 225 79 5 347 195 1

02. TC 02B 29 13 8 71 40 4

03. TC 03B 26 16 16 132 107 9 0

04. TC 04B 38 17 34 160 60 24 271 123 19 388 159 16

ALL FORIEAST: 33 16 67 154 71 42 274 127 20 388 159 16

TABLE 4-5.

ANNUAL MEAN FORECAST ERRORS FOR THE NORTH INDIAN OCEAN

24-HOUR 48-HOUR 72-HOUR
YEAR VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE

1971* 232 - 410 - - -
1972* 224 101 292 112 - -
1973* 182 99 299 160 - -
1974* 137 81 238 146 - -
1975 145 99 228 144 - -
1976 138 108 204 159 - -

1977 122 94 292 214 - -
;978 133 86 202 128 - -
1979 151 99 270 202 437 371
1980 115 73 93 87 167 126
1981** 109 65 176 103 197 73
1982** 138 66 368 175 762 404
1983* 117 46 153 67 - -
1984** 154 71 274 127 388 159 0
* The western Bay of Bengal and the Arabian Sea were not included in

the JTWC area of responsibility until the 1975 tropical cyclone season.

** The technique for calculating right angle error was revised in 1981;
therefore, a direct correlation in right angle statistics cannot be made
for the errors computed before 1981 and the errors computed since 1981.
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NORTH INDIAN OCEAN FORECAST ERRORS

YEARLY MEAN
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YEAR-TO-YEAR VARIABILITY CAN BE VERY
LARGE IN THIS REGION BECAUSE OF THE
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OF EXTREME VALUES ON THE YEARLY MAN.- -
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2. COMPARISION OF OBJECTIVE TECHNIQUES

Pacific Ocean and 1900 to 1981 for the
a. General North Indian Ocean.

Objective techniques used by -WC (4) TYAN78 -- An updated analog
are divided into five main catagories: program which combines the earlier versions

TYFN 75 and INJAN 74. The program scans
(1) extrapolation; a 30-year climatology with a similar

history (within a specified acceptance
(2) climatological and analog envelope) to the current tropical cyclone.

techniques For the western North Pacific Ocean, three
forecasts of position and intensity are

(3) model output statistics; provided for 24-, 48-, and 72-hours: RECR -

a weighted mean of all accepted tropical -*--.-

(4) dynamical models; and cyclones which were categorized as "recurving"
during their best track period; STRA - a

(5) empirical and analytical weighted mean of all accepted tropical
techniques cyclones which were categorized as moving

"straight" (westward) during their best track
In September 1981, JTWC began to period; and TOTL - a weighted mean of all

initialize its array of objective forecast accepted tropical cyclones, including those
techniques (described below) on the six- used in the RECR and STRA forecasts. For the
hour-old preliminary best track position (an North Indian Ocean, a single (total) forecast
interpolative process) rather than the track is provided for 12-hour intervals to S
forecast (partially extrapolated) warning 72 hours.
position, e.g. the 0600Z warning is now
supported by objective techniques developed (5) COSMOS -- A model output
from the 0000Z preliminary best track statistics (MOS) routine based on the
position. This operational change has geostrophic steering at the 850-, 700-,
yielded several advantages; and 500-mb levels. The steering is derived

*techniques can now be requested from the HATTRACK point advection model run
much earlier in the warning development time on Global prognostic fields from the
line, i.e. as soon as the track can be FLENUMOCEANCEN NOGAPS prediction system. 0
approximated by one or more fix positions The MOS forecast is then blended with the
after the valid time of the previous warning; 6-hour past movement to generate the

*receipt of these techniques is forecast track.
virtually assured prior to development of
the next warning; and (6) OTCM -- (One-way Interactive

*improved (mean) forecast accuracy. Tropical Cyclone Model) A course-mesh,
This latter aspect arises because JTWC now three-layer in the vertical, primative
has a more reliable approximation of the equation model with a 205 km grid spacing
short-term tropical cyclone movement. over a 64D0 X 4700 km domain. The model's
Further, since most of the objective fields are computed around a bogused,

* techniques are biased for persistence, this digitized cyclone vortex using
new procedure optimizes their performance FLENUMOCEANCEN Numerical Variational
and provides more consistent guidance on Analysis (NVA) or NOGAPS prognostic fields

' short-term movement, indirectly yielding a for the specified valid time. The past
more accurate initial position estimate as motion of the tropical cyclone is compared
well as lowering 24-hour forecast errors, to initial steering fields and a bias -

correction is computed and applied to the
b. Description of Objective Techniques model. FLENUMOCEANCEN NOGAPS global

prognostic fields are used at 12-hour
(1) XTRP -- Forecast positions for intervals to update the model's boundaries. . -

24- and 48-hours are derived from the The resultant forecast positions are
extension of a straight line which connects derived by locating the 850 mb vortex at
the most-recent and 12-hour-old preliminary six hour intervals to 72-hours.
best track positions.

(7) NTCM -- (Nested Tropical
(2) CLIM -- A climatological aid Cyclone Model) A primitive equation model S

providing 24-, 48-, and 72-hour tropical with similar properties as the OTCM. The ......
cyclone forecast positions (and intensity NTCM differs by containing a finer scale

* changes in the western North Pacific) based "nested" grid, initializing on NVA ana sis
upon the position of the tropical cyclone, fields only, not containing a (persistence)"
The output is based upon data records from bias correction, and being a channel model
1945 to 1981 for the western North Pacific which runs independent of FLENUMOCEANCEN
Ocean and 1900 to 1981 for the North Indian prognostic fields (not requiring updating
Ocean. of its boundaries). The "nested grid"

covers a 1200 X 1200 km area with a 41 km 9
(3) TPAC -- Forecast positions grid spacing which moves within the course-

are generated from a blend of climatology mesh domain to keep an 850 mb vortex at its
* and persistence. The 24- and 48-hour center.

positions are equally weighted between ()..-.-.r...'.
climatology and persistence and the 72-hour (8) TAPT -- An empirical technique
position is one quarter persistence and which utilizes upper-tropospheric wind
three quarters climatology. Persistence is fields to estimate acceleration associated - -

a straight line extension of a line with the tropical cyclones interaction with
connecting the current and 12-hour-old the mid-latitude westerlies. It includes -
positions. Climatology is based on data guidelines for duration of acceleration,
from 1945 to 1981 for the western North upper-limits, and probable path of the

cyclone.
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(9) CLIP -- A statistical tropical cyclone intensity.
regression technique based on climatology,
current intensity and position and past JTWC currently uses TPAC. TAPT,
movement. This technique is used as a crude TYAN78, COSMOS, and OTCM operationally with
measure of real forecast skill when verifying NTCM in an evaluation mode to develop track
forecast accuracy. forecasts. 0

(10) THETA E -- An empirically Z.
derived relationship between a tropical
cyclone's minimum sea-level pressure (MSLP) c. Testing and Results
and 700 mb equivalent potential tempera-
ture (0e) was developed by Sikora (1976) and A comparison of mean and median forecast
Dunnavan (1981). By monitoring MSLP and ee errors (for a non-homogeneous data set) is
trends, the forecaster can evaluate the provided for selected techniques in Table
potential for sudden, rapid deepening of a 4-6 for all western North Pacific tropical
tropical cyclone. cyclones and in Table 4-8 for all North

Indian Ocean tropical cyclones.
(11) WIND RADIUS -- Following an

analytic model of the radial profiles of A comparison of selected techniques is
sea-level pressures and winds in mature included in Table 4-7 for all western North
tropical cyclones (Holland, 1980), a set of Pacific tropical cyclones and in Table 4-9
radii for 30-, 50-, and 100-knot winds based for all North Indian Ocean tropical cyclones. _
on the tropical cyclone's maximum winds have In these tables, "X-AAIS" refers to tech-
been produced to aid the forecaster in niques listed vertically. The example in
determing forecast wind radii. Table 4-7 compares COSM to OTCM, i.e. in the

461 cases available for a (homogeneous)
(12) Dvorak -- An estimation of a comparison, the average vector error at 24

tropical cyclone's current and 24-hour fore- hours was 125 nm for COSMOS and 129 nm for
cast intensity is made from interpolation of OTCM. The difference of 4 nm is shown in the
satellite imagery (Dvorak, 1973, 1982) and lower right. (Differences are not always ex-
provided to the forecaster. These intensity act, due to computational round-off which
estimates are used in conjunction with other occurs for each of the cases available for 5
intensity-related data and trends to forecast comparison).

.- ". - j
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VMAd 4-7. 1984 MIORi38 F C E'g" ft WrA=~s = 1=01 ' '3C =L= I TM IllfoO0 UMMM PN C OX M

24--7m. ra4amo m (we

mm CLI 701L cooi "" a w CL= . mic

J= 492 117
117 0 

mmx _ I
45 11 471 130 or T11 8 3
12 13 13 0 CAS s

CLEF 409 117 4 130 422 L201.t+ 2 117 -1.2 20 0 / Y-AXS lR "" """

V=0 421 US 404 1.30 421 120 421 130 420fN~u 126 35 121120 1 129 -10 12 1 M 0

0M 431731.In201L4743 O 0612
12 1 129 06 132 12 128 -6 130 0

C 4n 117 404 129 421 120 42 129O 420 126 435 12
120 3 U9 -10 L22. I 3 1 -1 1 2 11 0

28 19 132 - 2 IMU3 10 130

VJSAC 484 116 466 129 416 L.20 482 1-29 479 124 428 120 465 130 4"9 133
132) LS 131 2 133 13 131 2 133 9 132 11 132 3 133 0..

CIN 480 116 470 129 420 120 46 129 483 125 432 120 469 130 499 133 503 125
1 064 1.1 52 183 63 11 52 183 5e 182 62 181 52 183 50 183 0 0
487 117 468 129 419 120 465 130 482 124 431 121 469 130 498 133 $00 183 503 125
124 7 123 -6 126 6 123 -5 126 1 126 5 125 -4 125 -7 125 -57 125 0

OWPC 485 116 44? 129 417 120 483 129 480 124 429 120 466 130 498 133 500 183 500 125 500 13
132 15 131 2 133 13 131 2 133 9 132 12 132 3 133 0 133 -49 133 8 133 0

48--EROM 4 F'ST (no

im M CLI5P OTL 0I N 01T04 5PAC CLM R mc

J.L9C 378 233 _ "0

233 0 J3TC - OFFICIAL JTWC FORECAST
RECR - RECURVER (TYAN 78)358 231 376 285 CLIP - CLIPPER

277 46 285 0 TOTL - TOTAL (TYAN 78)
COSM - CosMOS (MOS)

CLIP 322 232 323 280 344 262 NTCM - NESTLD TROPICAL CYCLONE MODEL
255 23 258 -21 262 0 OTCH - ONE-WAY TROPICAL CYCLONE MODEL

TPAC - CLIM AND PERSISTENCE BLEND

TOM 366 230 374 285 325 257 389 288 CLIM -' CLIMATOLOGY
283 53 284 0 282 26 284 0 XTRP - 12-HOUR EXTRAPOLATIONHPAC - IJAN OF XTRP AND CLIM

364 231 363 283 333 261 376 268 387 246

237 6 246 -36 248 -12 242 -45 246 0

MTCH 331 231 332 260 343 262 344 263 342 246 353 257
252 21 255 -24 258 -2 251 -30 255 9 257 0

01=8 344 231 342 277 314 259 353 284 355 243 321 256 364 242
241 9 239 -37 245 -13 238 -44 239 -2 246 -9 242 0

?PAC 372 230 371 283 340 260 383 285 381 246 349 257 358 243 395 284
277 47 281 -1 282 21 280 -4 284 38 281 24 281 38 284 0

08 375 231 374 284 343 261 386 286 384 246 352 257 361 242 395 284 38 363

353 122 358 74 360 99 360 74 363 7 359 102 360 118 362 78 363 0

37 4 232 372 284 341 261 385 288 383 246 350 257 360 242 394 264 395 363 397 29
281 49 286 2 293 32 286 0 292 46 291 34 286 43 289 5 290 -72 290 0

mC 372 230 371 284 340 261 383 286 381 246 349 257 358 243 394 284 395 363 395 290 395 285
276 47 282 -1 283 22 281 -4 285 39 281 25 281 39 284 0 285 -77 285 -4 285 0

72-1ES39 PO10ST (58R 0 0

,TN8c 286 363
363 0

MM 272 371 289 477
474 103 477 0

CLI 251 365 254 473 267 413
404 39 418 -54 413 0

IMTL 278 366 288 477 261 414 296 470
464 98 474 -3 464 50 470 0

C 277 358 280 473 259 411 287 467 295 389
306 28 397 -74 387 -22 393 -72 389 0

M30 259 365 262 471 266 414 269 465 267 383 275 430
432 67 435 -35 432 18 433 -32 422 39 430 0

arm 235 366 244 492 219 426 246 472 244 399 225 451 251 363
364 -1 364 -127 359 -66 364 -106 358 -39 361 -9 363 0

TPJC 282 360 284 476 264 413 291 468 290 390 272 430 246 365 299 455
4S0 90 457 -17 499 37 453 -14 451 62 449 19 458 93 455 0

aim 29 361 287 476 267 413 294 470 293 389 275 430 249 364 299 455 307 514
513 152 51S 39 508 95 512 42 511122 506 76 519 156 513 585 14 0
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TABLE 4-9. 1984 ERROR STATISTICS FOR SELFIEf CED IVE TECHNIQUES IN

THE NORT H INDIAN OCEAN

24-HOLR FORECAST ERRORS (NM)
J'WC 'IOUTL I4 OTcM TPAC CLIM XTRP HPAC S

JTW 42 154
154 0 NUMBER X-AXIS

OF TECHNIQUE

TMTL 31 147 35 130 CASES ERROR

124 -21 130 0

NTCM 36 162 29 144 43 161 Y-AXIS ERROR

160 -1 155 11 161 0 TECHNIQUE DIFFERENCL

0T(4 38 154 32 130 39 163 47 160 ERROR -X

161 7 154 24 168 5 160 0

TPAC 39 148 34 133 39 152 41 148 45 137
139 -8 143 10 146 -4 134 -13 137 0

r CLM 39 148 34 133 39 152 41 148 45 137 45 183
189 41 191 58 181 30 181 33 183 46 183 0

\TRP 42 154 35 130 43 161 46 160 45 137 45 183 50 138
133 -20 120 -10 147 -13 138 -21 134 -3 134 -48 138 0

HPAC 39 148 34 133 39 152 41 148 45 137 45 183 45 134 45 142
145 -2 149 16 146 -5 140 -8 142 5 142 -40 142 8 142 0

48-HOUR FORECAST ERRDS6 (N) 0
J'IW TOIL NT4 0C4 TPAC CLIM XT HPAC

J'IC 20 274
274 0 JTWC - OFFICIAL JTWC FORECAST

TOTL - ANALOG (TYAN 78)

'ITlr 14 292 26 299 NTCM - NESTED TROPICAL CYCLONE MODEL
OTC - ONE-WAY TROPICAL CYCLONE MODEL303 11 299 0 TPAC - CLIM AND PERSISTENCE BLEND I
CLIM -CLIMATOLOGY

NTr(M 19 271 24 303 33 322 XTRP - 12-HOUR EXTRAPOLATION

283 13 345 42 322 0 HPAC - MEAN OF XTRP AND CLIM

CTCM 18 263 24 293 31 317 33 318
289 27 364 71 312 -4 318 0

TPAC 19 285 26 299 32 325 32 325 34 308
359 73 307 8 310 -15 301 -23 308 0

CLIM 19 285 26 299 32 325 32 325 34 308 34 387
466 181 379 80 384 59 372 47 387 79 387 0

XTIP 20 274 26 299 33 322 33 318 34 308 34 387 35 282
272 -1 259 -39 287 -33 285 -31 285 -22 285 -101 282 0

HPAC 19 285 26 299 32 325 32 325 34 308 34 387 34 285 34 308
358 73 307 8 309 -15 301 -23 308 0 308 -78 308 23 308 0

72-HOUR FORECAST ERRORS (NM)
JIWC TOIL NTcm OWN TPAC CLim.

1T'W 16 388
388 0

TOrL 12 368 22 476
475 107 476 0

NmT 15 383 21 475 25 547
417 34 567 92 547 0

OarU 6 489 11 542 11 669 12 290
290 -198 304 -237 286 -382 290 0

TPAC 16 388 22 476 25 547 12 290 26 566
616 229 545 69 553 5 669 379 566 0

CLIM 16 388 22 476 25 547 12 290 26 566 26 629
691 303 616 140 609 61 788 498 629 64 ,29 0
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CHAPTER V - APPLIED TROPICAL CYCLONE RESEARCH SUMMARY

The following articles delineate the together to provide tropical cyclone
extent of the research program at Naval forecasters a means to investigate immediate
Environmental Prediction Research Facility synoptic situation changes. This new SPADS
(NAVENVPREDRSCHFAC) dedicated to supporting system will be able to process satellite IR,
the operations at JTWC. There are three VIS, and microwave data as they become
major research departments at NAVENVPRED- available and translate these digital data
RSCHFAC, each contributing to the overall 'into meteorological information which is to
program; research on current and future be merged with the FNOC wind/height field
tropical cyclone models is performed in the analysis. To maximize the utility of the
Numerical Modeling Department, the Tactical system, the modified wind/height field should 0
Applications Department conducts statistical be updated every three hours so the fore-
applications studies, and the Satellite casters could detect the most recent changes
Processing and Display Department develops in the synoptic-scale flow influencing the
computer interactive techniques. tropical cyclone movement.

THE NAVY TWO-WAY INTERACTIVE NESTED TROPICAL
CYCLONE MODEL (NTCM) TROPICAL CYCLONE OBJECTIVE DECISION-TREE

FORECASTING AID

(Fiorino, M., NAVENVPREDRSHFAC)
(Elsberry, R. L. and J. Chan, NAVPGSCOL)

Two techniques for incorporating In view of the short tour length and
persistence into the NTCM forecast were
tested on 157 independent cases from the limited forecast experience of many JTWC
1982 and 1983 WESTPAC seasons. The first TDO's, an objective approach to the tropical .
method uses the bias-corrector strategy in cyclone track forecasting decision making S
which the winds around the storm are process is desired. Forecasters need
modified to force the storm to initially assistance in determining when, where, and
move with the observed current motion. The how to use the objective aids. A research
bias-corrector is a pre-processing technique effort is now underway to study the
because the forecast track is affected performance of different tropical cyclone
before the model integration. The second forecast aids for various cyclone charac-
method uses the post-processing technique of teristics under different environmental
COSMOS. In this method, the 72-hour fore- conditions. Each of the factors, including
cast position is retained and a combination center fix errors, affecting the accuracy of
of persistence and a straight line between objective forecast aids will be incorporated
the initial position and 72-hour point is into a decision tree to assist the fore-
used to fill in for the 24- and 48-hour caster in following a logical and reasonable
positions. Superior results were obtainee path in selecting appropriate aids in any
with the post-processing method. The median given situation. In FY85, NTCM will be used
torecast errors at 24, 48, and 72 hours were as a test case to prove the concept.
90, 201, and 296 rm compared to 102, 225,
and 312 rn for the pre-processing method.
Although the bias-corrector degraded the JTWC CLIMATOLOGICAL DATA SET
median 72-hour forecast error of the NTCM,
it was effective in reducing the speed bias.

(Tsui, T., NAVENVPREDRSCHFAC)
One-Way influence boundary conditions

have been built into the NTCM. The initial- The JTWC tropical cyclone data base has
ization of the large-scale flow and the been updated and expanded. The data base
vortex were also modified to accommodate the resides on FNOC computer disks on a storm-
change to the lateral boundary conditions, by-storm basis containing fix data, best 5
Experiments are underway to determine how track information, and official and
the time variation of the flow at the objective aid forecasts. All three data
boundaries affects the forecast track. The sets have a separate but consistent data
new version of the NTCM with one-way format. The data period begins at 1966 for
boundaries will be ready for the 1985 the fix data, 1945 for the best track
WESTPAC season, information, and 1967 for the official and

objective aid forecasts. Currently, the
last year included in this data set is 1983.

TROPICAL CYCLONE SYNOPTIC ANALYSIS DISPLAY
SYSTEM A STATISTICAL METHOD FOR 1 to 3 DAY TROPICAL

CYCLONE TRACK PREDICTION

(Tsui, T., NAVENVPREDRSCHFAC)

(Matsumoto, C. R. and W. M. Gray, Colorado
A new SPADS software is under develop- State University)

ment for the purpose of demonstrating that
the existing computer softwares can be Ghadapted for SPADS and be streamlined Growing out of the Colorado State. "

University's own research effort, a new
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method of incorporating climatology, sample test, it is apparent that the
persistence and synoptic data to forecast Australian aids provide a level of assistance
the 1 to 3 day tropical cyclone motion has similar to the JTWC aids. The forecast
been developed in an attempt to improve the errors of the Australian statistical aids
accuracy of track prediction. Cyclones are range from 111 to 148 nm for 24-hr forecast
stratified based on their position relative and from 215 to 252 nm for 48-hr forecast.
to the 500 mb subtropical ridge to better The classical regression technique turns out
define the environmental influences on the to be the best aid. This regression
cyclones. The 72-hr track forecast is technique is derived from prescreened data
segmented into three 24-hr time steps to sets which consist of 1000, 850, 700, 500,
permit the application of updated persis- and 300 mb height fields, climatology
tence and synoptic data relative to the new predictors and persistence predictors. All
cyclone position as the 24-hr displacements the Australian aid programs reside on JTWC
are stepped forward to the desired forecast disk files in the FNOC computer system.
projection. Since the initial results Forecasters can activate these aids by
warrant further investigations, providing date-time-group, previous and 5
NAVENVPREDRSCHFAC will evaluate the program current storm locations and intensities.
under a simulated operational environment in
FY85.

SATELLITE BASED TROPICAL CYCLONE INTENSITY
FORECASTS

TROPICAL CYCLONE HAVEN STUDIES

(Cook, J. and T. Tsui, NAVENVPREDRSCHFAC)
(Brand, S. NAVENVPREDRSCHFAC) 0

An objective spiral analysis technique

With the completion of seven new for tropical cyclone intensity forecasting

hurricane haven studies, the Hurricane has been installed on the Satellite Data

Havens Handbook for the North Atlantic Ocean Processing And Display System (SPADS).
provides 22 port and harbor evaluations. In Through the satellite IR image displayed by
addition, the haven study for Pearl Harbor SPADS, the technique first accepts a user

has been completed and published. Requests described outline of a major cloud band of

for copies for official use may be directed the tropical cyclone. The technique thenc

to Commanding Officer, Attn: Technical objectively finds the best fitting spherical

Library, Naval Environmental Prediction logarithmic spiral to the cloud band, and

Research Facility, Monterey, CA 93943-5106. performs multiple Fourier analyses of the
Registered qualified users may request radiance field along orthogonal spirals to

copies from Director, Defense Technical the band. By using these Fourier coeffi

Information Center, Cameron Station, cients along with climatology and

Alexandria, VA 22314. Others may purchase persistence predictors, tropical cyclone

copies from National Technical Information intensity forecasts can be deduced from
Service, U. S. Department of Commerce, regression equations. Independent tests
Service, VS. Depar t fshow that the spiral technique possesses

remarkably better skill in estimating the

current intensity (6 kts RMS errors) than

NAVY TACTICAL APPLICATIONS GUIDE (MTAG), the Dvorak technique (15 kts RMS errors).
Vol. 6 Also, the spiral technique has a reliable

12-hr intensity forecasting skill (14 kts
RMS errors).

(Fett, R., NAVENVPREDRSCHFAC) I

An effort is now underway to develop a CHARACTERISTICS OF NORTH INDIAN OCEAN
series of examples demonstrating the use of TROPICAL CYCLONE ACTIVITY
high quality satellite data for analysis and
forecasting in the tropics. Both polar
orbital and geostationary satellite data are (Lee, C. S. and W. M. Gray, Colorado State
used to study the evolution of certain University)
weather effects or of a particular weather 5
phenomenon at a given time. These examples
are intended for publishing in the NTAG A detailed individual case analysis is
Volume 6, Part I, Tropical Weather Analysis made of each of the North Indian Ocean (NIO)
and Forecast Applications, and Volume 6, tropical cylcones which occurred during the
Part II, Tropical Cyclone Weather Analysis 1979 First GARP GlobalExperiment (FGGE)
and Forecast Applications. This NTAG Volume period. Each NIO tropical cyclone's

6 is scheduled to be published in 1988. characteristics from genesis to decay are
discussed. These tropical cyclones are
found to form almost exclusively within the S
monsoon trough. Low-level equatorial

STATISTICAL TROPICAL CYCLONE FORECASTING westerly winds and Southern Hemisphere
AIDS FOR THE SOUTHERN HEMISPHERE influences appear more important for the NO.

tropical cyclones than for monsoon trough
tropical cyclone formations in other

JKeenan, T., Bureau of meteorology, regions. However, their basic structure,
Australia) intensity change, and movement characteris-

tics are very similar to tropical cyclones
occurring in the other regions. A

Statistical models for forecasting NAVENVPREDRSCHFAC technical report of this
Southern Hemisphere tropical cyclones have study will be published in early 1985.
been adapted and developed. From a limited
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*TROPICAL CYCLONE READINESS CONDITION forecasts assuming present-day official
*SETTING PROGRAM forecast error characteristics, and then

compared to hindsight estimates of actual
winds. These data were used to establish

*(Brand, S. NAVENVPREDRSCHFAC and Jarrel, J., tropical cyclone condition thresholds at
Science Applications, Inc.) desired levels of confidence as related to*1 wind probability. Sample nomographs with

95 % threshold confidence values have been
*A procedure for setting tropical developed for hurricane readiness conditions

cyclone readiness conditions with a high at Key West and Guantanamo Bay. In the
degree of reliability has been developed. coming year, the readiness condition setting
The methodology utilizes a large number of program will be adapted for five Pacific

*computer-simulated forecasts for actual sites (Subic Bay, Buckner Bay, Yokosuka,
tropical cyclones since 18~99 that passed Guam, and Pearl Harbor) . In addition, this-
near Key West, FL and Guantanamo Bay, Cuba. program will be developed for the afloat

*Wind probabilities were computed from these units in the Pacific area.
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ANNEX A
TROPICAL CYCLONE TRACK AND FIX DATA

1. WESTERN NORTH PACIFIC CYCLONE DATA

TRCAL STOR EAO
BAEST TRACOHTD

BEST TRACK WARNING 24 HOUR FORECAST 4S HOUR FORECAST 12 HOUR FORECAST

"ROR ERROR, ERR ORPS E RRORS
MO'DA/HR POSIT WIND POSIT WIND DST 0100 POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
0608 2 121 114. 20 0. A A 0 -R A AO 0 A -A 0 0 A A _ A - 0 A A A A 0 e e
06080AZ 12 3 113 20 e A A A 0 -0 A A A - 0 e e

kSaAI2 12 113 3 as A A A 0 A -A A 0 A a A A -A A AA AA A -R A AA AA A - 00608 Z 1 3 0 113@ e :@ 0 0 0 -0 0 0 0 0 0 0 0 0 -a

060900Z 13 4 112 7 3A0 13 3 112 6 30 A A I0 A II1 .0 A S 16 o 1o 6 SO 14 250 A A A A -A A
060906Z 14.2 112 2 30 14 A 112 2 35 12 A 16 4,Io 6 4S IRS IA A A A -. A A A A A A
0669120 1 4 9 Ill 9 40 1 4 A III 7 40 12 A 17 4 1A9 1 40 89 1S A A. A A A -A A A A -
060918Z 10 l1 4A 11 1S IIIA 1 R1 A 9 e 1S I A A A A -A A A A -A A
061000z IS 9 10s9 3S 16 2 11 4 4A 34 S 1 A R 3 106 I A A A A -A A
061006Z 16.1 IAA.B 3S 16 1 lA 1 30 3A0 A 9.A A A . .-. A A. :A A -A :
061012Z 16 2 100. 30 17.1 1094 3 . A A -. A 0 A -

A6110Z 16.4 107 1 25 17.0 1A7.0 2S 36. A A A A .a 6

ALL FORECASTS TYPHOONS WHILE OVER 30 KTS
URNG 24-HR 48-HR 72-HR WNS 24-HR 49-HR 72-HR

AVG FORECAST POSIT ERROR 31 116 147 A . A 0 A
AVG RIGHT ANGLE ERROR 28, A6 5SS A A
AVG INTENSITY MAGNITUDE ERROR I 11 25 0 A A
AVG INTENSITY BIAS 11 20 A
NUMBER OF FORECASTS 9 . 1 A A

DISTANCE TRAVELED BY TROPICAL CYCLONE IS SS6 NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 7 KNOTS

TROPICAL STORM VERNON

FIX POSITIONS FOR CYCLONE NO I

SATELLITE FIOES

FIX TINE FIP

NO 'Z} POSITION ALLAY DVORAK CODE COMMENTS SITE

I 07 als 12 IN 114 7K PLO S TI S/I 5 ULAC S 6N 113 RE RPMK
2 80s5 11 AN 114 IF PC S TO 0'2 A DA S/24HS RPNK

B 3 AAA729 II 4N 114 4E PCO 0 TI 0I A I0IT OBS PGTU
4 80 729 12 6 113 BE PC s RPMR
S oa1431 12 N 113 6E PC RPMK

A A 8 012A4 12 AN 2113 7E PCO 0 RODN
7 08210@ 13 4 112 SE PC 6 PGTW
8 08230S6 13 A0 11 1 5 E PCT T2 0,2 A N 1011 090 RON
9 090eRR 13 4N 112 SE PC N T2 R/2 IMIT 0B PGTU
1 090135 13 4N 1t2 SE PCO 5 T2 A'2 A-'Se 0,24HRs ESP LLCC RPMK"
11 0903 0 14 IN 112 5E PCO 4 ExP LLC PGTO
12 090316 14 3N 112 SE PLN 3 T2 S12 S-'DA S23HPS EXP LLLL RPMK
13 A9A716 14 4 112 IE PCN 3 EXP LLCC PGW -
14 A9152 14 7N I1 BE PC N PGTU

. 10A91235 1s 6, 113 AE PCN 6 RPMK
16 AS915 14 SN 111 7K PCN 6 PGTW
17 091AAA IS 40 III 2K PN 6 PTw
18 0g20e 14 AT lAS 2E PC 0 RODO
IS 0021@0 16 ON 111 0E PLN 6 PGTW
O0 0923A6 IS BN IRS SE PLN 6 T2 A'2 S Iwe S,2AHRS RPM.
21 EAAAAA 10 AN IIA AK PLO 6 T2 0'2 S- DO S ,4HR0 POTW
22 1IAO6 IS 9N 109 3K PLO 0 2 RO 2 5W 0,24HRS RPM,
23 IAA300 16 IN10 lAS 2E P 4 EXP LLCC PIT

9 24 101214 16 7N 107 2E PCL S RPM,
20 102243 16 70 I? 1 E PLN 6 RPMI
26 110000 16 2N 107 E PC N6 P.TU,

NOTICE - THE ASTEPISTS (S) INDICATE FlES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES
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LS

LCA SOR SM"

BEST T ACK DT

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
ERRORS ERRORS ERRORS ER ORS .

MO'DAHR P OSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST 5114
16ISAR 13S.1 RA AOA A.A A. 9. A A.A A A. -A. A B.R 8 A -A 0.@ _0 A 8 A -A.9 A.ND

A61'a22 20 6 1 346 25 A. A A A -A A . .A A. -A. A 0.0 0 0 A A. A 0.0 8 0A. -A. 0*
A618Z 2A. 1341 2S 0. 8 A. A. A AA A. . - . 0.0 A A A. -A A
6902 2 8 13. -. A as A- A. -A A. A0 1 A - A.
061506Z2 21 2 1 32 5 30 21 1 132.6 30 18 Al 23 2s 13A 90 6 16 A 2 6 13A S 45. 2 33 A. 28 2 t3A S 4R. 415. -IA
06191aZ 21 3 122 38 211 13 53 1 5. 22a 129.2 :2 153 45 28 A. 23 9 126. 8 A. IR6 IA 25S 1246 RA 26. IA
@61918z 29 128 2s 0. 9 -S a a9 as -7 6 12 9 -2 1 1 1-1

861918Z 21 7 131 6 35 21.2 13A.7 35 9. A 22 122 S4 3. 127 6 16 1. 2. 123 4 228 20 5i 93 IS 2 S 19 45 126 5 65 134 1S 6 14 ?0 36 19
6620Z2 22.0 1318 3S 21.9 138.9 35. A. 23.2 128 7 55 49 I 2 5 5 0 a24 5 2 1
62062 22 2 139 4 48 22 1 13A,3 4s 8 S. 23 5 127 6R. 67 1S 26 125 2 70 177 20. 27 3 123,4 8. 313. as
0620122 22.319 7 46 224 1298 45 8 A 2361276 6 73 1 25 2 125 8 7A 179 2A 27.4 123.1 BR 338 5

O6201Z 22 4 129 8 46 22.4 29 ASA S 23 126 1 65 79 15 24 S 123.5 7S. 161 2S. 26.3 121.2 a 26 30.
*1A2IZ 22.342 4 5 65 IRA 1. 5 122.6 76. 235, 2 28.4 121

S  
75. 411. 25

R6B10AZ 22 418.1 4 22.S 128.8 4S a A 22 9 1S 7 SS S7 S. 24 7 122 8 6S. 166 10 26 8 12P.9 7 376. 20
06211Z 22 4 127 8 S 22.S 127 7 SA 8. A. 22.7 126 1 29 235 124 2 66 164 I. 24.8 12 6 65 433 I
A62118Z 22 3 1 27 3 6 22 S 127 3 S:. 12a 02 27 a5 7 6A. 49. IA 23.7 123.8 6S a93 IS. 25.1 1 22 2 69 476.S 5
R62208Z 22.3 126.9 58 22.3 126.9 SR 0 22 4 12S 3 SS sR A 23.1 123.2 6. as3. 1. 24.6 121.6 60 SOS.

0622 22.3 126. S8 22 3 126 s 1 A A 2 124.9 5 IRS A 23 3 122.9 6 337. IA. 24. 121 3 6 647. 5
02212Z 2 3 125.8 58 22 3 1 2 5 .5 6 A 22 6124 3 SS 146 A 228122.7 6 396 5. 2 129 5 4.S 648. .

962218Z 22 2 12S SO 82 3 12S I 0 8 A 82 S 122 6 60 106 18, 22 S 120A 4 S 3S. -IS 23 4 117 S 46. 48S 18
RGB30Z 22.1 123.9 55 22 2 124 1 5 13 -5. 2 3 12A R 45 113 -5 2 9 117.4 36. 255 -25. 24. 1146 2 431 -5.

06236 22 1 123. SS 22 1 123 3 SS 17 a2412A 4 168 -1 23.1 116.8 35 2RA :2

02312Z 21 9 121.8 55 22.1 12 S SS 41 A2 7 119S 4 225 -1S 23.4 116. 30. 326 -lS 8. 0 A 0 - 0
0623182 219 12A 7 521 8 '21' S 18 A 2 3.2 117.2 4A0 184 -28 0 0 0. A -A . 8 . -A A
0624002 22 11 8 SR 21 119 1 SA IS A 229 1144 36 12 -2 A 09 A A -A A 8t 8 A A A -
062406z 21 6 117 1 SR 21 8 117 2 SR I) A 2 9 36 51 -0 0 R A. -A. .0 A . -A. A
862412z 21 2 115 8 SS 21 A 1s6 SR 16 -5. 2.1 11A 2 40 89 -S 8 A -A A R 8 A A. -A. 0

624 182 1 2 1147 602 111146 SR -I0 20.8 1: 9 4 86 S. R. A A -A. A. AR A. -A A
0620221 2 113 2 60 21 2 113 4 SS I -S 21 7 19 36 117 5. 0. 8 A . -A. :: A. A A 8 -
062562Z 21 2 11a 2SS 1 2 11 2 3 SS A A -A 0 0 ,A -A A 8 A0

86 25122 21 S 118 7 45 2.1 3 IIA 7 SR 12 5 A. A A A -A.80 .0 R8 A -A A. 8A AA A
062518Z 21 9 18 S 3S 21 8R 45 A IA A A A A A -A
2626A9Z 22.3 1A7 A 3A 22 4 107 A 30 6. A A A A A. -R A 8.8 A A A. -A. A A A A. A0 -A. A

ALL FORECASTS TYPHOOHS WHILE OVER 36 KTS

WANG 24-HR 48-HR 72-HR WRNG 24-HR 48-HR 70-HR
AVG FORECAST POSIT ERROR 14 93 24. 389 . 8 0 A
AVG RIGHT ANGLE ERROR tA 44 114 224. A A A
AVG INTENSITY MAGNITUDE ERROR a 9 14 13 A 8. A .
AVG INTENSITY BIAS A 1 6 12. 8 A
NUMBER OF FORECASTS 28 24 1a 16 A A A a

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 169 NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 9 KNOTS

TROPICAL STORM WYNNE S
FIX POSITIONS FOR CYCLONE MO. 2

SATELLITE FIXES

FIX TIME FIX
NO (Z POSITION ACCRY DVORAK CODE COMMENTS SITE

I ISARR 29 N 13.SE PCN A TA A'R,0 IMIT OBS PGTS

2 IA76 2 9N 1353E PCN PGTS
3 181200 29 SN 134 SE PCM 6 POTS
4 181600 20 GM 134 1E PCN 6 PGTW
S 182136 2A.6N 132.9E PCM 6 PGTS
6 19A9AR EAN 132BE PCM 6 POTS
7 190136 20.9N 132.4E PCN S TR.S'A.S 'DA.S'264R5 POTS
B 192136 2AS9 1331LE PCM S TRS' 6 IMIT 085 APMK
9 190300 BRAN 1 32 I E CN 6 AGT
1 190663 A 9N 132.3E PCn S PGTW
11 191016 20.7M 131.SE PCM 6 PGTW
12 191200 BR.8N 131SE PC .6 PGTS

13 191416 28M 131,2E PC M6 PGTW
2 14 191S00 R 1N 131 1E PCN 6 TS/2 S .D1.S/24NRS POTS

I S 191800 21.AN 139 E PCN 6 PGT.
16 191938 21 IN 13R 6E PC. S PGTW
17 192,114 21 6 131 2 E PCN S PGTW
18 20011s 21 SN 13R 2E PCNS T2 0'2 ' IDI.S'24HRS APMK
19 ZAI11 22 IN 13A.SK PCn 3 T2.S',2S 'SB D ,24NRS PGTS
A 200308 22 414 13 @7E PC 6 POT-
21 Z90641 21 h911 A 0E PC MS POTS
22 20A641 22 IN 13 3E PCh S APMK

23 29A900 22 214 129 SE PCn 6 PGTW
24 2RI2AR 22.4M 129 SE PC1n 6 ULCC FIX PGTS
26 2A1356 222M 129 2E PC M 3 RODM
26 2A1A0 22 3M 129 E PC4 4 T3 0/3 A /DA.S/27HRS POTS
27 R192S 22 SN 12 93f PCN S RPMK
28 2A2053 22 3M 12 7E Pal 3 T2 S'2.S IIT OS ROD
29 20210 22 SN 128 6K PCN 6 PGTW
3R 21000R 22 IN 128 2E PCN 6 ULCC FIX PGT.
31 100SS 2 SN 128 IE PCN 3 T3 A'3.A 'DI.A24HRS RPMK
32 210300 22 SM 1B 2E PCH 4 T3 2'3.A-'DA S'23HRS PGTW
33 210600 22 1279S PE N 4 POT.
34 210628 22 41N 127.9 PCN 3 RPMK
3S 210628 22 3M 12 IE PC 3 RDM
36 21:900 22 6 127 BE PCN 6 POTS
37 2 1933 22 3M 1 7 7E PCN 4 RPMK
38 211t09 22 4M 127 GE PCN 6 PGTS
39 21336 22 4N 127 GE PCN 6 ULCC FISX PGTW

4A 211600 22 3M 1'27E PEN 6 T3 A'3.R ISA 0121HRS ULEC FI POTS
41 0 2 N 127 2E PCH ULCC FIX PGTW
42 2121R 22 2N 1 26 9E PN 6 ULCC FIX PGTS
43 2122,3 22 3M 127 2E PCN 6 T3 0'3 A 'SR A'22HRS RPMK
44 21222a1 2" 126 4E PC. 3 T2 S' 5 /S 0,24HRS AODN
46 22A00R 22 SM 126 SE PCN K PGTU
46 22A03S 22 4M 126.SE PCN 3 T3 0'3 A SO RA'HRS PGTS
47 2203S 22 4" 2r6 BE PC26 ODM
48 220217 22 N 12 2E PC 3 T3 S13 S INIT OBS ASKO
49 2A3R 22 6M 126 GE PCn 6 POTS
SR 22A6R 22 a 126 2E PCN 6 ULCC FIX PGTS

SI 2 61S 223 1M26 2E PCN 3 PGTS
S2 22O616 22 2M 126 2E PC S RPMK
53 220900 22 214 126 RE PCM 6 ULCC FIX PGTS S
64 221063 22,4M 126 IE PCN S ROMD
SS 221200 22 .A 12S 7E PCN PGTS

S6 221457 22 AM 1B 2E PCN A RPMK
S7 221600 22 AN BS AK PE N 6 T3 S/3 S /DR S/24HRS GT
S 221000 22 9N 124 6E PC1N 6 POTS
S9 221900 21 ON 124 3E PcN 6 POTS
60 2221S2 22 IN 124 RE P14 T3 '3 A'5 R'244.S AP1K
61 3R00 22 ON 124 RE PEN 6 POTS
62 2301S6 21 8M "24 RE P.N S T3 R'3 A INIT Os RODM
63 230380 22 21 123 7E P. N 6 T. S, 3 S-'DO 527HRS PGTS
64 2306: 22 2M 1.23 1K PE21N G PGTS
6S 23RIRR 21 71 122 RE P1T4 6 ULCC FIX PGTW
66 2 2e 411 122 XE P244 S T3 S13 S IMIT OBS ASKO
67 231N0 21 711 121 7E P'.N 6 PC ru
68 23437 21 94 121 4K P12n 6 RPMK

69 ' Ig . 81 2A 7K PEN 6 T3 S'3 S-'SO R'26HRS PGTW 5
70 'I1IAR 22 AN 19 6 P1 6 PGTW
71 2)c!330 22 31 119 Se P12 1 RODM
72 24000 22 ON 118 SE PCN 6 PGTS
73 24016 21 91 118 3K P14 5 POTS

74 2 40136 21 AM 117 I K PENCS T3 '3 8 'S 0 Rl'7XRS RP MK
7S 240300 2 61 117 BK PN 6 T3 8' 5u'S RS 6,T2448POT
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76 240600 21r69 117.E PC. 6 PGTW
77 240733 2.0 O 116.2E PC5 T3.0'3.0 11T O3 909.
79 240900 21. 7M 116.2E PC 6 PTW"
79 241.ll a1.8M 1IS.9E PC 6 PGTU
90 241011 22.0ON 116.1E PC 5 T3.53.S-SS.024HRS RSKO
91 241200 21.2" 1.6E P 6 PC,'
S241417 21.3 114.3 PC 6 13.03.0 '10.0124NRS RPK -
93 241800 21.3 115.0* P09 6 72.5/3.5 'WI.0t244S ULCC FIX Pp0:S.

84 242017 a1.2N 113.9 PC6 RODM
95 242100 21.3M 114.51 PC" 6 ULCC FIX P07W 0
86 2422S1 20.SH 113.51 PCH 6 0OD
87 2422S1 21.19 113.51 PC 4 T3.0/3.0-IS.0121HRS RPNK
so 250000 21.29 113.4E PC4 6 PGT"
9 250257 21.194 1 E2.91 PCH 3 T3.0t3.-'S 6t24HRS RPM! - "-

90 2s03OO E2l.09 112.71 PCM4 T3.S/3.-'D:S.244RS PGTU
91 20606a 21.294 112.2E PC9 4 PGTU
62 207s 6 21.84 111.8E PC 5 T3.5/3.5 /DO.5/24R5 RODN -- -
93 250900 21.194 11.51 P094 4 P0OT
94 251131 21.7 110.4E PC4 RODM
95 251200 21.4 110.71 PC 4 P0TW962siSOe 21-6H leg. S[ PC . PGTW

97 251900 21.94 100.9E PC 6 ULCC FIX PGTU
9 252005 21.9 107.61 PCI ROM
99 25210 2 2.3 108.2E PC 6 ULCC FIX P0T_
150 252230 21.9 107.11 PC45 9ODM
101 260000 21.69 106.6E P0M 6 POTW 0
102 260300 22.1. 1OS. PC 6 PGTU
103 260600 21.54 103.9E PC 6 PGT

AIRCRAFT FIXES

FIX TINE FIX FLT 70e94 os MAX-SFC-NMD MAX-FLT-LVL-WND ACCRY EYE EYE ORE- EYE TEMP IC, IH
NO. (z1 POSITION LVL MGT MSLP VEL'9RGRNO DIR'VELSORG/RNG HAV'9ET SHAPE D1AM/TATIO OUT' IN' DP/SST NO.

1 192337 20.9H 133.6E 15SFT 999 29 190 30 220 27 190 30 6 3 +26 +26 +23 29 1
2 190542 21.3 132.9E 1SeF? 1001 35 940 24 240 33 120 6 7 10 26 .25 *24 2
3 190931 21.6 13271E 1SF? 1000 1: 9 1 360 19 50 1 5 10 +26 +26 *6 29 2 -
4 192031 21.99 131.4E 70094 3042 995 30 270 20 140 29 030 30 11 5 3

5 192325 22.2N 131.E1 1SOFT 992 35 90 16 200 350 90 15 12 3 +66 +27 +2 3 0
200533 22.2 130.69 EISOFT 989 45 120 10 240 43 120 13 1: 2 4

7 20819 22.4 130.21 ISOFT 990 35 230 45 13S 45 S30 30 1 3 +26 29 4
9 2S2033 22.2 12B.SE 70094 3050 35 280 20 320 31 290 59 a 10 *10 +11 +10 5
9 202328 22.74 19.51 15e0F? 992 40 240 26 350 44 240 2s 1 3 +2 2 +6 +25 a8 5
10 210530 22.69 129.21 15SF? 996 45 00 25 120 44020 26 9 4 +24 +27 +27 29 6
11 210912 22.49 129.11 ISOFT 999 SO 140 45 17 S. 12 42 4 2 +24 -27 -27 30 6
12 2 12 22 .3 127.71 7e004 2983 060 56 030 30 12 15 7
13 211437 22.34 127.51E 70099 2983 996 220 42 140 32 8 5 +11 +16 +12 7
14 2,a94 22.29 127.2E 70049 2972 98S 40 300 30 056 38 300 24 10 5 +2 .16 .11 9
is 212322 22.34 126.91 1Se FT 986 S 650 2S 1 5 SC 060 38 7 2 +2S +26 +24 31 9
16 220535 22.4 126.61 IS0F? 986 45 060 25 140 47 60 29 8 9 3 +24 +25 +25 30 9
17 229835 22.3 126.3E 1SFT 986 40 190 25 240 45 190 35 5 3 +24 +25 +26 30 9
19 221159 22. 2 125.81 70094 2980 120 51 040 31 5 4 10
19 221435 22.39 125.41 700949 298e 998 240 44 190 70 10 4 +12 +15 +15 1* -
20 222042 22.19 124.61 700IS9 2975 2s 220 30 160 38060 60 13 10 11
21 22333 22.3 124.21 150SF? 995 50 13 4 6130 45 1 ELLIPTICAL 20 10 180 2S +20 -24 28 I1

22 230543 22.094 123.4E 150SF? 98 55 310 30 030 5: 310 30 10 3 12
23 230824 21.99 123 15ISFT 982 6S 690 6 190 S5090 6 1 3 +24 .27 .26 30 12

RADAR FIXES

FIX TIME FIX EYE EYE RADOO-CODE RADAR S1E . -
No . (Z) POSTIO RADAR ACCR SHAPE DIAM ASUAR TDFF COMMENTS POSITION WMO NO4

9 1 22030 22.194 l2.01 LAND 35"S 5',,/ 94.6N 1E8.31 479272240 2., 1I2601 LAND 6"'3 5000 2N4 125.31 47927
3 221200 22.29 125.27E LAND 52912 73009 24.3 124.2E 47918,
4 221500 22.4 IS.4E LAND 6"12 72965 24.3" 124.21 479185 2100 2259 125.21 LAMD 6"/12 noZ 24.394 124.21 479191 216 

2, 2:

622 1900 2.19 124.E LAND s"13 78415 24.34 124.2E 47910
7 222000 21.9 124.41 LAND 6",13 72212 24.3 124.2E 47919
9 22200 22.29 124.31 LAND 6"12 729l 24.3 124.2E 47919

2a220 2.99 124.0E LAND 6"12 72569 84.3M 194.1E 47919*1 222300 21.9 124.2E LAND 6"13 70894 24.3M 164.2E 47919.

11 230000 21.994 124.11 LAND 6"12E 72107 24.34 124.21 47919 ""
12 230100 21.94 123.91 LAND 6"12 72202 94.3 194.21 4709 -"
13 22302 21 9. 123.7E LAND 6/'2 72910 24.3 194.21 47919
1 4 2 3 0 3 0 0 2 . 9 9 1 3 .4 1 L A N D 6 " ' 2 7 9 1 24 1 4 .2 1 4 7 1 9" "
16 236400 21.9N 123.11 LAND -"12 7916 24.3 184.2E 47919
1 230900 21.9M 123.0E LAND 3"12 72614 24.3 124,2E 47919

17 240720 21.49 116.91 LAND 8051'-L ' 29.3 114.21 46665

19 241100 21.294 116.31 LAND 60914 32509 22.34 114.2! 45605
19 241200721.19 116.01 LAND 911 7406 22.34 114.E 45905
9 241309 21.2N 115.91 LAND 9011 76769 22.3 114.21 45065

2 1.41 0 0 2 .9 1 1 5 .0 E L A N D 9 0 7 1 7 6 1 6 2 . 3 9 1 1 4. 2 4 5 0 6 6

22 241 90 21.24 114.8E LAND 20941 3es 223 114.21 45665
93 241900 21.194 114.51 LAND 20911 72714 22.3 114.2E 4500
24 242000 21.29 114.41 LAND 90971 3e811 22.39 114.21 4505
25 242100 21.34S 114.2E LAND 26911 78016 22.34 114.9E 4506
26 242200 21.29 113.91 LAND 20911 7912 92.34 114.2E 450s

27 242310 21.19 113.51 LAND 20911 75619 22.3 114.2E 4669
9 250900 21.19 113.41 LAND e911 62612 22 ZN 114.21 49005
9 2 6 1 0 0 21 19 1 1 3 .1 1 L A N D 2 1 7 9 6 1 4 2 2 .3 9 1 1 4 .2E 4 S 5
3 200 21.2 112.91 LAND 80911 38710 22.39 11492 45965

31 250300 21.29 1142 LAND 90941 7713 22.34 114 2 45665
32 2350 2.2H 112.51 LAND 991 76913 29.3 114.21 460 5

33 2.0 a1.2 112.46 LAND 66941 79e6 29.3 1)4.21 46665
34 25O00 21.3 112.31 LAND 60942 2712 29.3 114E2 45008
35 2s076 21.4 112.0E LAND 60912 3El 22.3 11B4E 45605
36 2S000 21.4 111.3E LAND 60912 62919 223 114 21 4s0s
37 251100 21.4 111.1E LAND 60' 721 2N 2239 214.E2 45S0 5

SYNOPTIC FIXES

FIX TINE FIX INTENSITY NEAREST
940. (2) POSITION ESTIMATE DATA (NM) COMMENTS ""'""

1 231201e.99 121.71 065 015 ROD AFTER WARNING TINE NOT USED IN 34AN7NO,4I9 ."
S231500 21.94 121.31 055 019 5T9 4076 9 1 291.33t-..'"

3 24960 21.04 116.51 655 025 794 RCLM 9910 16.59 119.201

OT CE - 791 A TE ISKS (91 ND CATE FIXES U R P ESENTATIVE AND NOT USED FOR ST TRACE PURPOSES.

.. 0

No . -MM

161'



I~N ALE XEST TRACK DATA

REST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST '2 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS

NO'DAHR POSIT WIND POSIT WIND ST WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WND
ARA1Z 16 I 124 S 30 16 1 124.6 2S 6 -S 15.9 121-3 3. 157 -1s 16.2 118.8 3S 366 -3 16. 9 116.4 So TAB -IA
AT1A6Z 16 1 124 2 30 16.1 123 6 3R 36 A 16. 1286 3. 2R4 25 16.4 118.1 H 46 -3S 17 2 115 8 SA. 814. A
270112z 16 3 124 A 35 IS 0 122 A 30 71 -S. 6 119 aR 3 26 -3R. 16 .8 16 a 4 S 529. -as 17 7 114 6 58 914 S
A7AIIXE IS A 123 A HA I.A 1 22 S 40 a9 A 1SA 119 4 3A 319 -3S 16 7 117.1 4. 63 -2S 17 6 1158 1A33.0 10 a180Z 17 1 23 6 4 E 0 12 40 S 1_ IS5 119 4 0 192 _0@ SS
A7AAAZ 17 3 1235 46 169 122 A 4A S2 -S IA6 121. R 192. -4A 19 8 12. 3S 484, 2S 1 4 118 7 S- 828 15
R7A2ASZ IX 1 123 3 So 18 2 123 2 S SA 0 22 6 121 2 75 25 2 119.4 6 293 IA 9 2 1199 R. SaS IA
0702122 19 3 123 A 6 19 1 23 1 SR 3 A aa.S 121.8 75. 122. 1 26 9 122 5 7. 2S2 2. A A A -A. A -
07A2I8Z R6 12 2 66 aR 3 122 7 66 33 24 6 1221 111 29 1 13 7 6S 222 25 A A A A -A A

07A30 21 7 121 5 70 21.8 121 5 R 6 IA a7.6 122 6 70 75 IA 31 S 125 5 65 146 3R A A A A A -A. A2 1at680 S ag 0 1 23 3 70, 86 1 1 6 12S 5 65 145 30 : 0. 01

XTA306Z 23 3 121 6 76 23 3 121 S 8 A S 9 2. 3 A 127 2 S 66 A..
A703122 24 7 121- 66 24.6 121 5 76 29 IA A. . 6 . 2 A A A A -A A A A A A -A
0A318R 25 IN1 9 S 26. 121 2T 24 S 29.1.6 SR 185 A A... A -A A A A A A -Ae -. 8 - -o o-
A7A4AAZ 27 A 121 6 27 . 121 3 66 48 -S 32 3 123 4 46 133. I A A A -A A
T0406Z 29 6 121 8 SR 29.4 121.S 46 20 -S 34.9 126 4 3S. 49. S A A A A -o 0 A A A -
0704IZ 3 1232 46 31 2 122 4 46 12 A A A. -A. A A A A -A A A A A A -A. :A0
@T7418Z 3F A 2 a AR 32 a 123 4 42 22 A A0 A .A . -A. A A A A A . A0
070S9 AZ 34 A 12S i 3S 34 1 125S 2 36 A A A A A A . -A A AA A A A -A A A00 A A A :A-.
TASA6Z 3S 4 127 2 30 35 4 127 I 35 S 6 o A A-A A - A A A A -A

ALL FORECASTS TYPHOONS WHILE OVER 3S KTS
URNG 24-HR 49-HR 72-HR ANS 2 4-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 27 1SS 351. 83. 29 163 372. 8659
VG RIGHT ANGLE ERROR 23 93 197 328. 24 99 206 376
AVG INTENSITY MAGNITUDE ERROR 3 IA 27 A 3 18 26 8
.VG INTENSITY 1A.S 1 3 -3 . 1 -4 -6. 4
HS'MMER OF FORECASTS IB 14 1 S 15 13 9 S

DIST4NCE TRAVELED BY TROPICAL CYCLONE IS 1320 NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 13 KNOTS

TYPHOON ALEX
FIX POSITIONS FOR CYCLONE NO. 3

SATELLITE FIXES

FIX TIME FIX
NO (Z POSITION ACCRY DVORAK CODE COMMENTS SITE

I 911IA 18.22 1277E PCN 3 T1.0'I.0 INIT 086 PGTW
292381 19.AN 27.BE PCN 3 KP LLCC P0TH

3 386 16 I 16aE PCN 6 C FIX
4 AIAs 16 2N 124 3E PCN S TX A'2.A- IHIT 0S P0TU
S 0SS 16 1N 124.2K PCN 3 TX 5'2 S- INIT OS RPMK
6 AIOSee 16.2N 1 23 SE PCN S PGTW"
7 011108 1S.TN 123 XE PCN 6 PGT-

A AA•1S 14.N 123 3E PCN 6 RPM6
9 011337 IS.4N 123.XE PCN 6 ULCC FIX PGTH
IA 811788 1 7N 123 3E PCN 6 T3./3.0- INIT OBS PGTW
11 812284 I6.8N 13.IE PCN 4 EXP LLCC PGTH
1 2 1238 17.2N 123.1E PCN 6 T3:A'310-'DI.8X23HRS PGT"
13 A12364 1TON 123-AK PCN S T3.,'3 e 'DO.S/3HRS RPMK
14 812364 171N 123.1E PCN S T3 0'3.A INIT OB RODN
16 AeAXI7 17.2N 123.1E PCN s RPMK
1 6 828217 18 N 123SE PCNS ROON

I7 AA6SA 17,9N 123.3K PCN 4 PGTU 5
18 021A44 18 gN 123 2E PCN 4 ROOM
19 A21SA 189N 1233E PCN 6 ULCC FIX PGTW
28 A212A 18SN 123 IE PCN 6 ULCC F IX PGTU
21 A218: e ON 122 RE PEN 6 T3 6/3 S-/D.,S/XSHRS PGTU ..
22 822142 21.4N 121 4E PCN 2 PGT•
23 022329 2ISN 121 SE PCN I T4 A'4:. 'DI.'/24HRS RPMK
24 822369 217N 121 E PCN I T4 /4.0 D1.R024HRS PGT"
26 838167 22 4N 121 ?E PCN I T4 S'4.S 'DI S'2AHRS IXNM EYE RPMK
26 8361S7 22.3N 121 6E PCN 3 PGTH
27 838722 23 SN 121 4 PCN PGTW
28 831826 24,4N 128K PEN S ULC FIX PGTW
29 831438 26IN 128 7E PCN S ULCC FIX RPMK
3A A32887 26 7N 128 SE PEN ROAN " D
31 a311 tSB 2 I E PECN 6 P0TU2• :3212I 26.6N 2 16 PC GTW

32 832385 27 6N 121 6E PCN S T2.0'3 A-'WX./24HRS PGTH

33 83238 26 .8N la6E PCN 6 RPMK S
34 848137 28AN 121.7 PEN 3 T3.A'4.e /WI.S/R4NRS RPMK
36 948137 28 7N 120.7E PEN 3 TX.A',. INIT 085 ROAN

36 848789 29 SN 122 XE PCN 3 EXP LLCc RPMK
37 8418e 38 IN 122 4K PCN 5 PGT-
38 841954 32 9N 124 BK PCN 3 RPMK
39 858117 34 2N 1253E PCN 3 T2 8'3,0 'HI./X4HRS RPMK
48 8s1288 36 RN 131 7K PEN 6 P0T .

AIRCRAFT FIXES

FIX TIME FIX FLT 7AM OBS MAX-SFC-WND NAX-FLT-LVL-WND ACCRY EYE EYE ORIEN- EYE TEMP (C) MSN
NO 2) POSITION LVL HOT MSLP VELBRG/RNO DIR'VEL/BRGRNG NAY/MET SHAPE DIAM/TATION OUT' IN/ DP/SST NO

1 302327 16 IN 124 6K ISAAFT 1000 38 100 68 118 3S 888 38 1 5 26 SXH I
288351 IT TN 123 SE TARMB 2964 66 848 is 148 58 838 26 16 6I I 2
3 28649 18 ON 123 3E 788MB 29S2 984 66 188 10 860 38 348 38 18 S ELLIPTICAL 30 20 930 .18 *13 - 9 2

4 022045 XIRN 21 SC 7K TMB 2772 SS 98 30 188 g J88 16 12 3 CIRCULAR is 3
S 022337 21 6N 121 BK TeeME 2779 962 80 868 10 128 69 838 20 13 1 CIRCULAR 12 *IA I6 *1S 3

RADAR FIXES

FIX TIME FIX EYE EYE RADOB-CODE RADAR SITE
NO 1z' POSITION RADAR ACCRY SHAPE DIAN ASWAR TDDFF COMMENTS POSITION HO NO.

I 011900 16 6N 123.8K LAND 11320 63616 EYE 188 PCT ELIP 15 TN 121 SE 98333
2 828338 17 6N 123 SE LAND 13 1"". 18 4N 1 21 E 98231
3 828688 IA IN 123 4C LAND 18991 60486 18 4N 121 6K 98231

4028 18 6N 123.2t LAND 18971 63430 18 4N 121 SE 98231
S820900 18 7 N 123 XE LAND 11922 43686 18 4N 121 BE 98231

6 21688 28 SN 122 4K LAND 18612 43618 EYE 80 PCT CIR OPN N 18 4N 121 SE 98231
7 021680 28 3N 1223E LAND 363S 6338 28 AN 121 SE 98136
8 82178 28 4N 122.3K LAND 35' S62383 EYE ILL DEFINED 20 4N 121 RE 98136
8 821738 28 7H 12 3K LAND 18662 43328 EYE 68 PCT CIR OPN N 18 4N 121 BE 98231

18 821888 208 N I22 XE LAND 18612 43418 EYE 6 PET CIA0R N1I AN 121 6 98231 . -. -

II 821888 28 SN 1222a LAND 35'S8 S3231 EYE ILL DEFINED 28 4N 121 BE 98136
12 888e 2 IN 12 1 B LAND 6'/ 35Ao 22 ON 1 2 7K 46762

13 82188 XI3N 121 SE LAND 6'" 63818 22 BN 128 3K 45744
14 82218 X1 3M 121i 7 LAND 6.'' S3618 22 ON 128 7K 46752
IS 822288 21 SN 121 6K LAND 4S"/' S3618 22 SN 120 SE sgss3
16 838188 22 IN 121 BE LAND S'44 43616 24 3M 184 E 47818
17 83810 22 ON 121 6E LAND 2SS' S3616 Be 6N 128 3K 4674A
18 838188 XI SN EIB 7K LAND 6'' S3688 2 89 128 7E A875S
18 038100 22 ON I1I 8C LAND 10332 Ser1s 23 SN 11 SE 46688
28 838288 22 4N 1i 6E LAND 11714 63616 24 3MN EA A 47818
2 8383808 e SN J1 SE LAND 11713 S3511 24 3N 14 RE 47819
22 83830 22 SN 121 SE LAND 2S' 63411 22 6N 128 3E 46744
23 838388 22 SN 121 BE LAND 10222 53618 23 SN 121 SE 46699
24 838388 22 SN 121 6E LAND 6.... 3614 22 ON 128 7E 46762
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2S 030400 22 7H 121 6E LAND 12212 s3612 23 ON 121,6E 46699
26 630400 22 ON 1 21 SE LAND 22413 7361S 24 3N 124 B.4aE 47010
27 030400 22 ON 121 SE LAND , 63614 2 N 120.E 46762
28 03000 23 aN 121 6E LAND 4'533 63616 23M 12UD 46 9 6
29 030SO 23 ON 121.4E LAND 646,' 3S14 22 GN L20 3E 4744 -
30 030600 23 EN 121 SE LAND 6"" 63614 22 ON 120.7E 467"E
31 030600 23 IN IXISE LAND 2SI13 73616 24 3N 124 2E 47010
32 030600 3.3H 121 4E LAND 6%113 723t6 24 3N 124,E 47913
33 00 23.SN 121 SE LAND 3S'13 73612 24 3M 124.2E 47010
34 030000 a3 ON 121 5E LAND 6S,3 ?361S 4 3M 124.2E 47918

SYNOPTIC FIXES

FIX TIME FIX INTENSITY NEAREST
NO. (Z POSITION EST INATE DATA , MM) CONNENTS

1 040600 29 4N 121 .SE 04S 03s SS55662 50 660

2 00900 29M 122 E 045 230 S8S62 60474 SRS69
3 041200 3SIM 122 BE 046 036 62472 5 0477 S367 N

NOTICE - THE ASTERISKS (I INDICATE FIXES UNREPRESEN4TATIVE AND NOT USED FOR BEST TRACK PURPOSES.
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[S

MCAL STORM ETTY
BEST TRACK ORTA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 7B HOUR FORECAST
ERRORS ERRORS ERRORS ERRORSMO'DA/HR P OIT WIND POSIT WIND DOT WIND POSIT WINDDT ND POSIT WIND DST WN O S IN T N

A7041Z 14 7 126.3 S A.A 0.0 A. -A. 0 A A A.AIA -A A. R.A A.R A -A. A A.A A A -A I A
A7ASAAZ 14 S 105 A 2S *.A A.R A -A A -A A A A -0 A. A.A A A A -A A
A7ASASZ 14 8 2 2 25 RA A A -A. ° A A A -A. A. AR A A
A7AS12Z 14 12 .8 0 R A R -A A A A 9, A
A7ASI8Z IS 1 12I a 5 A A -A A. AR AA A - A AA AA A -t

7RRZ IS S 12. OR A A A A A. -. A: . -. A . . -A . AA AA A -
70 Z-A. A . -A R A A . -A A A AA -A:
* °ASOZ 16 3 119.4 25 16 4 119 A 05 04. A 18 3 115.6 40. SR. S. as 112,1 SR II1 SoA. 31 IRS8 3R 642 -S070SI2O 16 K 15 3 1 45 75 1 01 24 81 A SR. A. a5 04. I A 3R 45 -5

07018 16 a0 118 19 11. 17 63 1 .190 7R7A9Z 17 2 117 93J 1 4 117 a 3R. 13. A. 19 4 115.3 SR 33. S. 21.8 112.4 SR. 35. 2. R1A A A1 R -A A 0 11 I 5 7 '8't8 94 9 3
A7A7@6Z 17 6 117 3 JR 17.5 117 0 JR a. A 15 1 115 A 45 3S -. 1 5t 11 Ai 9 RS S A.0 A -R7R7IOZ 181 116.6 35 Ia A 116 J R 1145 45 00 5. 3 2 112.7 3 173 AA AA -R A* T718Z 15 r le0 4ISS 1S J 3 - OR a i3.9 4S 45. A A AA -A A
07ARAAZ 1S A 11s.7 45 1° 110 S 45.1 A 21 131 6 SB 73. A ° A.e A -A.s. e A A -R. A
A7 S A SR 1 IS A R 1. A0 5 110.8 S: 1 .4 . A A.
A7ASIZ OR 1 114 A SR 2 2 114 1 SR 230 111.9 4 131. 5 R A A - .

I7SR OR 7 11 3 1 55 OR 8 11 3 0 5 8. 0 3 6 ItA.9 05 143. A. R.R . -. A AR AA A -A70S0AZ 01.3 11 3 S 25 013 102 15 6. A A A R -A. A. R.A A.A A. -A A R1R A A A -A 3A.A7AS6 O l 0, t RssSR 6 A AA A -A. A a AR A. -A. A.AR R -R
070aZ 00 4 1e9 7 35 A A A A -A A A -
07R918Z 22 7 IRA 1 25 A A A - A A .R A. -A. . . 0.0 a A -A. A 00 A R . -A A

ALL FORECASTS TYPHOONS WHILE OVER 3S KTC
RNG a4-HR 48-HR 70-HR WAG 04-HR 4a-R 70-HR

AVG FORECAST POSIT ERROR 1 3 702 IOS . R. A. A. HA
AVG RIGHT ANGLE ERROR 9 40 4 6 R A A A A.
AVG INTENSITY MAGNITUDE ERROR 2 4 4.A A. A
AVG INTENSITY BIAS -1 A. 0 A. A A
NUMBER OF FORECASTS 10 IA I 0 A A A A

DISTANCE TRAVELED BY TROPICAL CYCLONE IS IS7. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 1 KNOTS

TROPICAL STORM BETTY
FIX POSITIONS FOR CYCLONE NO. 4

SATELLITE FIXES

FIX TINE FIX
NO. (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE

1 A1OR23 I MAN 146.4E PCN 5 TA 0'A.A INIT OS PGTS
0 AOS1R IIN D4RSE PCN S PGT3 02D8A0 118 136 4E PCN S ULCC FIX PGTU

4 931a7 9AN 131 BE PCN S TI 0'11, IHIT 09S POTS
S etAII A 1NIAA PC6 PGT

S 303235 14 6 12AE PCNl S TI S'1 S INIT OGS RGTS
7 A4R137 ISON bAR.E PCN 5 TI.S'1 S INIT GAS RPMK
a R4:7A9 14.6N 127 1E PCN S POTS
9 a4A7R9 IS6IN IOA.SE PCN S RPMK
1 A A4101 ISSN 10.SE PCM S PGTW
11 R4IOR IS.ON 127.7E PCNS PGTS
10 A41417 14 aN ,27.4E PCN S PGTW1
13 @4Dlos 15 IN 107 IE PCN 6 TOS0.5 OMIT ORS PGTU14 A42241 S IN 106 4K PCN S POTS 0
IS @S#117 14.ON 123 RE PCN 3 TD.AI.A- INIT OBS PGTW
16 ASR117 14.7N I aRE PCh S 7:I S 'S.a'84HRS RPMK
17 ASARS? 14 4N 123.8E PCM I PGTS
18 AS1I9 14.7N 103:4E PCN S RPNK
19 0S120 14.9 123,0E PCN 6 POTS
0 A51357 15 ON lOE PCN S .TW
01 ASIA00 1S ON 100.AE PCM 6 TI °Al'.AOA S'RHRS PGTS
00 S1942 IS 3N 121 4E PCN POTS
03 AS22aO IS 4M 101.4E PCN S TO OeOR INIT 0A ROD
04 AS23SS 1S 3N teASGE PCN S TI S/1 S+/SO 0/3HRS RPMK
OS ASAR:R IS SM @.A E PCM 6 PGTw
O6 A644 15 Sm 119 7E PCHS PGTS
27 RsIRsS IS SN 119.4E PCN 6 ULCC FIX PGTS
08 ASOAR 17 IN 118 SE PCN S PGTSOR RtiAR 17.SN 118.0K PCN S POTS " ...

3R 619AD 17.AN 117.8K PCN S TS'e 5 /0DISO4HRS POTS
31 R52333 17 SN 11 K PCN POTW
32 062335 17 3M i18 1E PCN 3 TO.0'O. 'SR ROSHRS EXP LLCC RoDM33 7OtA 17 7N 118 O PCN S TI S/I.5P'S° O6HRS RPMK
34 A7RSAR 17 4N 116.8K PCNS TO e'0° IMIT OS ULCC FIX PGTS
35 A708A4 17.9N 116 3E PCN S T2O/0 A*'DA S'3OHRS RPM.
36 R7IA3e 17 7N 116 SE PCNS POT
37 A7IOAR IRON 1166E PC" 6 PGTS
38 R714So IS4N 11 3E PCN 1 80OM
39 07Igoe 1 3H 11S 7K PCN S TO :'O S*'A S'023H5 POTw
40 072OS9 18 3. IS OE PCNS TO 20 A 'DA S' o HRS RPMK
41 0 138 ISN 115.3 PCM S POTS
40 A72249 lOIN I E PCN S T303 A '01 'O 4HRS 8ODM
43 0703:R 18IN 115 2 PCN S PGTW
44 ARESR 18.S 15I3E PCN 6 ULCC FIX PGTW
45 ARS1 9GM 115 3E ACM S T3.e13.R 'DIl/2AHRS POTS
46 AeesRA Po N 114.7K PCN POTS47 AU08AD SORN 114 7K PCN 4 T3 A RPMK48 ARIA1? OR 4N 114.7K PCN ULCC FIX POTW
49 081147 0. 4N 114 RE PCM 4 80DM
4A 081147 o I 114.K PCH S RPm
SI 0814R 20 IN 113 9E PCN S ULCC FIX POTS

S A143A 2 SN 113 1E PCN 3 RPMK
S3 0SASR0 O SN 110 7E 'CM 6 T3 A'S A-/DI.R'O4HRS PGTS
54 08004A 21 3M 110 SE PCN 3 RODM
SS S RR601 a SN 110 3E PENS POTS
r6 a9RtOS 01 4M 112 4E PC- 3 T3 R'3.0 INIT G0a RPKS7 090137 1 AN III E PCM 3 PGTu
SD R90sRe0 R2N 111 4E PCN S P OT
59 09R749 00 AN 19 7K PCH S ROD
6 0911 7 22.1 109 BE PCH 5 RSKO51 0113 82 ON 107 aK PCM RA OD62 091I38 22N Is.9E PCN 6 RPMK

AIRCRAFT FIRES
FIX TIME FIR FLT 7R0MB OBS MARX-SFC-SND MR-FLT-LVL-SMD ACCRY EYE EYE ORIEN- EVE TEMP (C) NSN

NO 1Z) POSITION LVL HGT MSLP VEL'ORG/RMG DIR/YEL/8RO/RNG NAV/MET SHAPE DIAMTATION OUT IN DSTMO . .0

I R8AA34 I1N 1 1RE ISAAFT AS? SR ASA 3A 17 SA • S OR S •B3 :23 31

0 RAe IS lAN 116 SE 7RMR 3.3A 997 S5 AS 6 1BA I RI ABA 40 OR a .10 .II * A- •

RADAR FIXES

FIX TIME FIX EYE EYE RADON-CODE RADAR RITE
MO (2) POSITION RADAR ACCRY SHAPE DIAM ASSAR TDDFF COMMENTS POS0ITION 59O NO

B I AS0R 15 AM 123 SE LAND 21900 S-11 EVE 90 PCT ELIP 18 RN IIS 9833
20 :703 17 3M ItS e LAND 41 .. 43406 IA 3M IRA RE RA""3 7AARR 19 ON IZA AK LAND "'0 '" I. 3M I R Ra',
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........ 7 7 - ,

4 839Ia 13E LAND La"" 8 3M 1f 50
...~~ . ... , U

5 B.,5, 19 3M 115 3E LAND G""""' a2aM 1143 E 450 5'S 5 0 S o 3 N l l S ,3 L N 6 / / 2/ / 2 3 M 1 1 4 E 4 S 0 S S"

6 S9S49 19GM 114.GE LAND 82,3N 114 E 4500S
7 9066 19g6M 114 6 LAND 23N It4 RE S:*S

9 08070 19.7N 114 GE LAND 5""""' 22.3M 114 GE 45095
9 80809 19 m 114.4E LAND 5/// 63197 8 3M 114 At 45005a089999 19tH 114.3t LAND 5'''' 73507 28.3m 114ff12E 4500SSl
to 0899 .M 1It LAND "' " 2a.3M4

82.3 D5 1M 114a 45012 98119$ 20ON 114fE LAND 5/aI/' 2.3M 114 2 45005
13 081299 8 29N 113 7E LAND 6, 28.3 114 2t 4591
i4 081390 20.2N 113 GE LAND s2a, '''" 3N 114ff 4566

IS 091400 292N 113.5 LAND 
S83M h E 450

16 981509 9 8aM 11346 LAND 
1112c 7896 aa3M 14. 4500

17 9816O 20 3M 113 3E LAND .... 73006 2283M 114 E 4
aI 81799 29 8N 113 OE LAND Re'!""' 83 : 14f 45

S 981869 20 6M 112 SE LAND S/'/ 73012 3 E 4

LAD5 1 73112 823M 11M 4 E 450

21 082900 2, 8N 112 GE LAND 5l-",' 22 14 aE 45005
22 982199 20 9N 11 SE LAND ".'D 73110 883M 114.2t 45005

2 82288 21 ON 112 SE LAND S " 12
3 s 24 21 2N 112 4E LAND 513 73318:28 3M 114.2 4

2 0 I0N 114.2E 45
2 09200a IN 11216 LAND 5Er'3 73110 8,3M 114a 4027 090299 21 4N 112 GE LAND 5"'3 73009 2.3M
28 890390 21 GM 11.7E LAND 5"'3 2 3H 114 73 4114

27 99049 2 l8 21Ot LAND S"'4 832199 2 1 4

30 090590 21.9M I 26 LAND 6"" 93113 22 3M 114 a 4500s

31 990690 1.9N 1109E LAND G/'3 63199 20 SN 11046 59753

NOTICE - THE ASTERISKS ( ) NDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES.
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7 S

*TYPHOON CARY

IZ S T RACKODAT

REST TRACK W4HOUR FORECAST 48 HOUR FORECAST 70 HOUR FORECAST
ERRORS RRORS ERRORS ERRORS

HOIDA/HR POS IT W IND POSIT WINO DOT WINO POSIT WINO DST WINO POSIT WJINO DST WINO POSIT WIND DOT WINO
ATASRAD I6SISS.8 SR AR R. A -R A R. AR -R A AR AR A -R A A R A -
A70S122 1IS7I SR2 A. AR A: -A A. AR A. . - R A A A A R A -
0T4SIBZe 6 1 51 4 -. A. A A A A - A A A -A A -
A7A6RAZ 5I A OS R A A A A R R A - A -A
A7A6A6Z 17.1149 2 S A 0 A A R A A A A* 7R6122 17 318 2:AR A A -. a. 0. 0 A -A A0 AR AR A - A AR R A - A
R7R6182 1761477 2 A A A a 8.0 A A -A A A A 5 - A A A a -A A
A7A7RA2 IS a 146 A 25 17 A 146.S 25. 26 A 1 A 141.5 15 285 15 IA 3 137 4 4 474 -SR. 19 3 133 4 SR 642 :4
R7R7062 IA A 1 46 6 3AS A 146 2 3A 23 A. aR 2 44.9 4A 52 -IA SI1 I 14.3 A' 45 11 I-1, : SI2 2 140 A SR0 212 -40S7R7122 18 A 14 6 50 19 5 14 6.510 34 - 2 44 7 4 1 3 4 - 2 24 2 1 41 6, SR 24 -
8787182 19 5 146.S0 9 4 15 4 1 45 A 3A 1a -IA SR A 1 44.4 4A 05S -1S 2 2 1 14 2 9 SR 9S _ -23 3 141 3 SR SIR 1 5 I
R7:88 IA 9 146. RS 0 45 15 1 -S 17144.7 R 17 A 23 143 I 7R 133 -OR2S 142 75 242. 5
87886Z2 58 4 14AS B S8 SR 3 145 8 SRO . A2. 14 5 0 SR S A 4 A 143 4 70 13S -SR 26 3 142 327 2S IA

R7AS A8145 50 SR R 7 140S 5 SR a A. 20 5 1 450 6S 51 A OS A 144 7 70 I6A -I 27 4 1 45 I 65 1 91 A
070B918 21 3 14S,3 SS 21 14S 3 0 so 0.019 4

7BIZ 013101 5522 4 3 SR A 37 144 S 7A IRA -5 25 7 144 196 A 2. 3 1 46 A 65 a86. -S
07090Z 21 7 145 60 21 9 14S A 60 12 0 24 a 144 6 70 138 -S0 27 A 144 j 75 236 5 31 1 147 5 5. 326 -IS.
07A906Z 21 8 144 560 22 144 9 OR. 12 A 24 3 144 5 75 138 -15 27 7 145 2 8 29 15 31 7 148 60 321 -15
R7512Z I 8 144 7 6 5 22A 144 8 65 1 3 23.6 144 4 S0 8 1A 26 A 145 95 164 38 1 a 147 7 65 266 -IA
8789182 21 9 144 6 75 2 . 144 5 ? A A 235 144 2 S 75 0 27 A 14S3 AS 1 . 31 5 148 2 6 263 -IS
0A7IRZ A2 9 1 44 5 9 21 9 445 5 A -S 22 7 144 0 95 S 20 24 7 144 I lAS 225 3S 28 3 14 5 9 S 280 45
818862 25 a 1 44 S R 20 A 144 4 SR 6 A 22 9 144 A lAS 128 4R 2S0 A144 1 110 278 40 28 7 140 A L20 3 1 6 5
071012Z 22 2 1446 80 A22 144 4 8R 16 A 23 4 144 4 95 ISA 30 265 1450 AIS 264 3A IA 147.2 OS 267 45
72Z 5 5 145 6 75 22 2 144 7 80 25 23 4 144 A 9R 17 20 25 7 145 0 95 30 2 28 8 146 4 95 332 40

R7110Z 23 1 140 4 70 2311 45 4 70 A A 2 A 7 3 65 47 - 29 2 149 55 123 15 331 151 1 SR 216 Z
071186Z 23 8 146 1 65 23 8 1 46 I 78 A 26 9 148 3 65 48 a 1 3 2 ISA 7 55 144 -IA 36 4 152 5 45 324 5
R711122 24 6 146 A 65 24 6 146 8 70 A 5 27 149 0 65 64 -1@ 32 A 151 3 55 IS9 -S a A a A A - 0
8711182 29.1 147 4 70 25.2 147 S 6S 8 -5. 28.2 149 9 S5. 48 -2S 32 5 102 I 40 1501 -I0 . -48lI~ 1. 7. .-- 2S. 6 8B 2B 61 -1D 38-- 52
A71208Z 25.7 1 I 78 2 2 a -S ISA 3 SS 1 8 4 144 A
871206Z2 64 149 A 7S 26.2 148 5 7S 13 A 299 101 2 65 07 8 3: A 2 7 5 IR IS A A A A A -A
A712122 27.8 149 5 75 26 5 149 8 70 8 A A715 8 3.R0Ia 7A A A A 0 -A A
R728 27.6 108. 70 27 7 ISA 7 70 1 1 a 10 7 5 12 8 AA AA A -A . A1218lS S71o5 7SB., 12 0a 3I , a 5 122 oo 0 0 0 a. -0 0
8713882 28.3 151.8 A 8 4 151 4 7 12 A 32 .154 8 R 5 0 1A30 A A -A 8 A A A A A . A
071365Z 29.0 151 8 6S 292 15 0 A 0 16 A A 5 11A A A - A A A I A -A A
8713122 29.S 152.3 60 29.9 102 8 So 35 A A A a a -A A a A A 8 . - 0

13IIO18 308 152 6 5S 3A 3 ISa S5 24 A A A A A -A A A A A A A -A A AA AA A A a
07140Z 30.4 102.8 430 I4 1 7 -S A A : : : A A -A
071486z 31.0 152 5 48 IA S 303 A 40 3A A A A A A A - A a A .A -A A A A . 8. -0 A

ALL FORECASTS TYPHOONS WHILE OVER 35 KTS
URNG 24-HR 48-HR 72-HR URNG 4-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 13 92 1SA 282 12 92 190 280

AVG RIGHT ANGLE ERROR 7 06 149 246 6 5. 149 246IN S, ERO ?1 221 22.
AVG INTENSITY MAGNITUDE ERROR 12 17 22 2 -17 22
AVG INTENSITY BIAS 1 2 I -I 1 2 I
NUMBER OF FORECASTS 3 26 2 1 O 2a6 22 18

DISTANCE TRAVELED By TROPICAL CYCLONE IS 13s5 NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 6 KNOTS

TYPHOON CARY
FIX POSITIONS FOR CYCLONE NO. 5

SATELLITE FIXES

FIX TINE FIX
NO. (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE

1 @8759 16.7 I ISO.E PEN 6 TI.911.0 INT OS PGT
2 8283 16. 3N 158.8 PCN S PGTW

3 68888 16 4N I SRE PCN 6 PGTW
4 868S2 17.7 1 50SE PCN 5 T2.0/2.B0 DI.8/'lHRS ULCC FIX PGTW
5 868919 17.74 149.7E PCN 6 PGT"

8 6 18.3N 149.1E PCN 6 PGTW
8 7 861747 IRAN 348.7K PCN S T2.0A.0 INIT 085 PGT

8 861I 17.1 1479.E PCNS P GT
8 6212 17.61 146,9E PCN 3 EX LLCC PGTU
IA 0788 17.8 147It PCN 4 EX LLCC PGTW
11 070036 17.8N 147.2E PCN 4 EX LLCC PGTW
12 078449 18.2)N 146.7E PCN 6 T2.0/2.9 SO 2/23HRS ULCC IB.9N 147.IE PGTW ..
13 878688 I.N 146.9E PCN 6 ULCC FIX PCTW
14 070857 lS9.H 146.4E PCNS ULEC FIX PGTU

:IS 0 19 7N 146.2E PEN 6 PGTW
16 871317 186N 146.SE PCN S PGTW
17 871735 ISN 146 OE PEN S TS.S'.O ,DA.S'54HRS PGTW
i8 671957 I.4N 146.IE PEN s PGT.
18 07212B 1S 7N 140.8K PEN S PGTW
88 08816 28OON IS 6E PCN 3 PGTW
51 888816 l8.BM 145 4E PCN 0 T3,013 A INIT OS RODN
22 888618 0 2 14N lSE PEN S TI S'I 30-'DI 0'8614RS PG TW
23 080836 2SN 14S IE PCN 0 ULCC FIX PGTW -
24 881288 28 SN 14S 3E PC" 6 ULCC FIX PGTW
25 881257 2 

7

WN 14SE PCN 6 PGTW"
26 881888 21SN 145 SE PCN 6 T4 014 A /DI S/4HRS EYEWALL OPH TO NE AND WSW PGTU
27 82184 SI aN 145.8E PCN 6 PGTW
28 288356 21 AN 14S AE PCN 3 PTU
28 096 7 21 RN 144 9E PCN 3 T4 014 8 DO S'S4HRS PGTW
38 888810 22 AN 144 BE PCH 4 PGTW
31 8943 21 

7

N 144 7E PC 3 P TW
3a O 18 SO O 2 N 144 SE PCM S EYE DIR V4NM P 7W
33 881236 2I BN 144 3E PCN 2 PGTW
34 881888 21 7N 144 SE PEN 2 T4 54 5 DO 5/4HRS P0TU
3S 881882 22,2" 144 4E PEN 0 PGTW
36 88OS0 21 ON 144 ?E PEN I PGTW
37 888281 22aCN 144 SE PCN I PGTW
38 882336 21 RN 144 SE PEN I PGTW
39 892336 21 9N 144 46 PEN I TS 0 INIT 082 ROON
48 388S54 22 ON 144 4E PC I T ' A 'DI 8'A4HRS P0'5 R -

41 18054 2.OM 144 4E PEN I TS S S INIT ORS RPHK . *
42 188818 22.1N 144 6E PCN I PGTW
43 1828 22 IN 144 SE PCN 1 PGTW
44 1812t6 22 IN 144 6t PEN POT,
4S 181808 22 aN 144 SE PCN I 0'4 5 'WO 'S24HRS PGTW

46 181838 22 4N 144 RE PC 2 P0T
47 10834 22 BN 34S 8E PCN 3 PGTW
43 188157 2 eN ,14 RE PEN I PGTW
48 19431S 21 3M 140 3E PEN 3 PGTU
58 I86 23.2N 140 6E PCN 3 PGTW

1 138807 23 AN 14 6GE PEN 4 T4 A'4 "INIT 0S ASKO
S 18S42 23 aN 146 12 PCN 3 T4 A/S e-, I R'24HRS PGTW
53 118542 23 7N 146 4E PEN 2 Ts 0' 5 1 6 4'S4NS RPm"
84 110914 24 aM 146 3E PEN I EYE DIA 38NM PGTW
SS 121110 24 SN 146 BK PEN 4 EYE DIS 30M PGTU
58 111288 24 ON 146 RE PCH 4 PT"W
57 111311 25 6M 147 6E PEN 2 RSKO
S8 111886 2S IN 147 46 PEN S 14.S'4 0-'D S'24HR5 PTU"
5 I 2813 25 3N *47 E PCN a POT'
88 118132 25 4 147 AE PEN 2 ROTA
61 128837 2S BN 3484K PEN PGTW
62 1885R9 26 AM 149 RE PCN TSOS 0 O-'DI '24HR5 PGTU
83 128s9 26 3N 149 OK PEN 3 T4 0'4 8 INIT 0BS ROON
84 121288 27 SN 148 RE PCN 2 PGTW
6s 121317 27 AN 10 RE PEN I 48NM FYK P0TW

166 "9 .. '



7 1 1 .' 22 ' 4 15. 6 1f1 2 4 .4 1-160 0 24456 PGTU

72 121814 27 *4 ItO 2k Pt 2 P066
68 12192 2 "1 11." 3E P, 2 PGTU
69 12100, 1 0 09 4 I' 1, 16 I T / S0l EYE PGTU
70 13l016 es 29 1 4I 3L P, 4 PGT
71 13ko 4 29 2M 161 5E PC.u T4 04 0-'10 8724RS GT0P-"

72 1401 3 1 I 8 P 4 PT ."

72 130832 29 29 Is2 26 PCE 
PGTW

S7 13121 29 69 S3 26 PN 
PGTU

7 3 122 a- 74 12 96E P.9 3 PGTUa76 43t122 30 09 1652 26 PN 3 T3 0,13,0 WI 6,24HIR6 PCTU
's 1 3 11 29 9. 16s2 66 PI-9 4 690 LLCC PG7W

4 336 30 744 1652 0 PtN 3
78 1 4 060~4 320 39 M463 16E P ,9 3 T3.0/3 0 '4107123089 F072
79 140211 34 1 4 8 E cN 4 PGTU
80 141200 30 69 I13 16 PFN 6C0 LLC PS LE
81 141237 379 1762 8 1a00F 1PA43 3 1P 040 00 7
82 1S0 931 3 9 146 E 96 0F9 3 80 LLCC P0 T
83 162029 31 4N 161 66 PUN 3 P7 
84 160909 3 0 7 14 06 P0 2 P TU

8 471947 2g 98 146S 26 0 1 4 POT1

AIRCRAFT FIXES

FIX TIME FIX FLT 70M898 0815 9A-SFC-UD0 90 -FLT-LVL-UNI ACCRY EYE EYE 00468- EYE TEMP C) 45
NO 2) POS II ON LYL HG7 T NSLP VELIBRGRUNG DIR.'VEL'BRGROR NAVIMET SHAPE 94AM2TA TION OU T' I8 8 P/ SST MO

1 062267 17 8 1446 96: ISOOF 1004 2S 06O 10 140 20 08 10 3 1 *23 *Z3 *22 30 1

S2 070662 88H 146.7E 160067 7 1002 40 04 60 080 3988 6 S 21 191

3 070046 18 9 146 3E 3 500 SFT 998 0 2 0 S 040 40 330 15 S 1I 21 + *4 4 2
4 072428 19 9. 146 RE 700M8 3036 6 0 240 26 330 58 280 30 S 1o 3
S 080004 20 9 1446 06 OOFT 8 991 0 0210 20 020 36 300 60 S S -23 2+2 :2S 3
6 080530 20 39 146 OE IS0FT 8 87 59 220 2s 140 63 360 40 7 2 '22 2 's24 80 4
7 080807 20 68 1 46 96 E 5SOFT 8889 45 890 30 178 SO 090 30 5 2 e22 +26 '24 28 4
8 082363 21 89 446 70098 87964 49 180 36 E0 44 188 68 5 2 12 *14 '48 69 880:246 21 88IN 14 8E 700448 8842 881 4S 330 70 030 44 338 68 2 'II .24 24610 090836 21 48 14 76 700M 2894 977 46 180 10 140 SI ON 6S 5 188
I1 01126 21 88 14476 700M 2887 987 318 71 220 25 S 18 CIRCULAR 30 10 14 :11 

9

91 0018 1 88 144.66 70090 2721 664 690 60 0 88 360 3S 8 7 5 LITC '01 90 +148 ' 1 *S1

1 092332 2198 144 SE 7084B 2731 86 5 8 270 45 360 8278 40 6 CIRCULAR 0 '13 '18 '18 10
1 4 180896S 22 IN 144.96 70098 2781 067 68 180 60 338 78 848 18 12 3 '185 +'42 11
16 101130 22 1N 144 .6 70098 820 8971 38 0 188 25 172 CIRCULAR 10 I1 941 11 S4 181863 22 78 14S 2 700M 2866 68 290 1 0 78 0 188 40 10 4 :1 *14 10 13
S7 102323 23.0N 1I4.SE 70M 2876 874 60 040 47 160 66 898 80 7 12 R1 .142 .19 17
18 110837 24 48 146.66 70098 29 120 68 10 63 80 0 8 S 22 .. 14

Is 11118 24.88 146.7E 700MB 2916 982 360 64 240 2 8 S C 40 '11 '44 14 -*20 118832 2 48 147.66 780MB 2868 S8 850 78 318 74 238 44 48 8 13 '14 :111 148
21 112314 26.29 148 26 70098 2866 974 68 290 78 388 71 328 59 12 S ELLIPTICAL 38 18 090 -11 -44 -1I is
22 16084? 26 7M 14946t 700M 2831 58 360 8 840 78 14 30 5 10 CIRCULAR 4 8 ' 10 13 '1 1 6
23 121441 26 98 149 BE 70098 2220 l18 68 088 35 8 10 CIRCULAR 48 9 '4 3 .18 46
24 128860 3 2 7 98 46 06 O 7098B 277 6 59 830 29 228 88 118 33 180 4 CIRCULAR 36 1I *4 '417
25 1212329 28 2H 161 26 7099B 2777 68 300 68 008 70 360 23 IS 3 CRCULA 35 :11 .'4 '42 17
26 1 30836 29.1 11 66 S 70088 2766 68 420 30 218 08 128 6S I5 7 '12 '46 '3 48a
27 100 29.38 462.16 7099B 2802 868 60 300 76 84 68 380 66 1 6'3 '1 1 18

289 13328 30.3 162 . 70098 28 849 980 40 050 8 180 46 S8 14 8 10 -42 *11 -t 19

NOTICE - THE ASTERISKS 18) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES
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0

E5"TOTACKDATA

REST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 7 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS - -

MO/DAHR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
8721182 210 I 2 2 0 0 0 0 0 0 0
722880z 21 i 161 3 2R 00 R 0 0. - 0 R 0 0 0 e -e 0 00 0 0R R -0 0 R 00 0 -0 0

02a6 2101609 2 0 w R e - e 0 0 Re 0 -0 0 00 R 0 -0 e R OR 0 - 0Re.1 9 16: 4 25 O O : o 0 oo oo . . . o o -
022122 296 5e -0 0 R -0072120 -R R Re Re e -0 0 00 o R 0 - 0

R7231 2e 7 A R 2 0 0 0 R - a R e a 0 -e 0 e 0 0 0 0 -0 0 a 0 0 a 0 -0 0
072308Z 20 6 107 3 2 0 R 0 0 0 -0 0 0 0 0 - 0 0 0 0 0 -e 0 0 0 0 0 0 - 0 eS072312Z 2 01 1 58 -50 0 0 . ii, o I oo o0 00 . S S . :.

0712Z210158a2 00 00 0 :0 0 01 00 0 -: 0 0 0 0 0 0 :0 0 0 0 0 0 0 :0 0
072 O '7330 0 00 0@0 0 0 e 0 0 0 0 0 - 0 0 0 0 0 0 0 -0 0

.74 06Z 21 7 116 4 30 21 9 156 7 3 21 0 23 4 154 6 40 2S -10 26 5 152 4 S 429 -2 302 IS 3 15 S82 -250
07224122Z 21 3 1I5 4 35 21 9 lS 3 0 46 - 22 8 154 0 44 222 -1 32410 15205 50 267 -e 25 3 ISO 3 60 277 -IS

R7,24182 21 R 1S4 7 42 21 SIS R 30 34 -S 22 6 G02 3 40. OR 1 23.0 1 ISRS 5 230 -JR .0 4 14 I 0 27
07200Z 20 6 153 9 40 29 154 1 45 IS 0 20 4 149 9 65 1e7 -S 22.6 1468 76 035 - 24 9 140 I 80 424.
R70062 OR 080 28 4 24 R 20 7 148 87 134 -. 23 1 14. g 75 300 - 25 6 144 58 497 -20
''2512Z 195 152 2 5 19 71.2 I R 13 5 o . 8 0 75 115 -S 22 146.3 80 271 5 24 7 141 0 6 47 -30
0725182 19 311 68 IS I11 60 41 3 147 7 7S 142 -10. 22.6 14S.9 80 3R9 0 24 1447 R 02 -30
07268 I 3 11 4 70 19 1 3 70 8 A 19 0 149 5 7S S 1 20.2 148.9 75 104 -o 1 1 484 313 -so
0726062 19 10 8 7 19 1 0 8 70 e 2 0 149 0 XR 84 22 2 1480 85 234 -15 24 R 147 1 9 390 -20
072612Z 19 8 ISO 4 80 20 0 ISO 4 85 12 6 21 7 1490R 112 JR 24.3 147 6 11. 337 R 27 1469 115 4e9 10
072618 20 0 150 85 R 20 2152 0 10 2 22 21486 . 1 63 30 24,9 147.? 116 374 -S 07 7 146 7 111 442
072700Z 20 3 IS. 80 20 2 150 1 gR 8 5 21 6 149 2 76 134 10 24.2 147 9 75 330 -S0 26 8 146 6 70 409 -20
0727062 20 S 15 8 80 2 0 1 I 1 02 10 22 1 149 3 70 164 25. 24 S 148 R 70 3 46 -0 26 9 146 3 8R 021 - 0
072712Z 20 7 150 7 70 20 7 IS0 S 80 11 1 22 1 150 6 70 140 -45. 250 149 3 70 288 -30 27 1 147 7 R0 490 0
072718Z 20 8 15 1 80 0 8 I10 6 85 28 5 22 6 10 6 7S IS2 -45. 2S1 149.3 75 317 -20 27 5 147 0 80 080 te
072802 21 8 151 S 85 21 0 151 4 80 6 -S 22 2 152 7 SR 71 -3S 24.2 IS3.6 95 248 R 26 3 153 6 100 134 40
0728862 21 8 150.0 100 01 1 ISO 0 115 6 IS 2 I S3 ? 125 96 10 24 1 154.3 136 32 45 26 1 103 8 145 622 90
7,2812Z 2 1 1 152 6 1S 21.1 152 6 120 R 1 21 6 100 0 130 217 30. 24.8 155 01 l0 391 6R 28 8100 0 140 00. 9
872818Z 218 153.2 120 21.4 103 0 125 26 1 23 4 S4 9 130 198 3S. 26.9 IS6 140 366 7R JR8 1561 130 070 95
072902 22 8 1038 12S 22 8 153.7 120 6 e 26 7 103 7 13S 112 40. 30 2 ISI.9 14 390 80 33 6 149 6 . .4 5
07 2906 2 24 8 154.3 110 24 2 1S4 2115 13 0 28 7 IS32 O 142 30 31.9 1S0 4 110 S1 0 34 9 1473 100 1130 60
072912Z 02 1046 lOS 26 2 154 4 100 1 0 09. 2 2 85 . .S 32 4 049 SR 41 2 3S 34 2 100 9 75 969 3
0729182 26 7 04 00 26 4 164 1010. 28 3 R 4 104 6 80 191 10 3.0 1 . 1 70 . 25 36 3 107 R 6e 1009 20
073000Z 28 1 1 I 90 28 2 15 100 312154 6 75. 254 IS 34.8 l'S 8 6S 078 go 0 R 0 -0
073086Z 29 8 155 6 90 29.7 155 4 90 12 1 3 7 157 8 60 88 10 41 0 164 8 30 24 -10 0 0 0 0 0 - 0

0730127 31 3 106 0 80 31 3 1S6 0 80 0 0 36 9 159 2 50 106 0 0 0 e 0 0 -0 o e R e e o _
S318e 32.9 10s 70 32 7 106 9 70 12. 0 39 2 1 62 2 4S 116 0 0 0 0 0 0 - 0 0 0 R 0 R R -e 0
0731002 34 4 107.9 60 34.4 1 57 9 65 0 5 40 1 164 a 4R 106 -S 0 0 8 R 0. -0 a 0 R R 0 0 -R a

* 7310O62Z 3S 6 159 6SO 3S 8 1019 6 SS 12 10 39 2 18 2a3 107 -IR 00 0 R 0 0 R -0731122 36 7 161 4 40 36.6 162 4 50 49 , 0 0 R 0 R -R 0. e 0 0. -0 e 0 e : 0 e -R 0
0731182 37 8 163 9 4S 37 4 164 1 4S 26 0 0 0 0 0 0 0. 0 0 0 00 -0 0
080100Z 39 1 166.6 4S 38 7 165 S 40 07 -S 0 0 0 0 0 -0 0R 0 R 0 e 0 -00 R 0 0 0 -0 0

.0801062 40 1 170.2 40 40 0 169 1 40 33 0 0 R 0 0 0 -. 0 0 a 0 R 0 -0 0 0 R : 0 -0 e
0801122 41.1 174.4 40 41.0 10 0 40 28 0 0 0 0 -R 0 R.R 0 R -0 0 0 0 -R
080118Z 4288 177.e 40 43 0 179 0 40 80 0 e 0 0 0 R -e 0 R 0 0 0 0 -0 0 0 0 0 0 2 -e o

ALL FORECASTS TYPHOONS WHILE OVER 35 KTS
WROG 24-HR 48-HR 72-HR WONG 24-AR 48-HR 72-HP

AVG FORECAST POSIT ERROR 20 142 336 064 20 142 336 064
AVG RIGHT ANGLE ERROR 11 73 178 284 II 73 178 284
AVG INTENSITY MAGNITUDE ERROR 3 17 28 30 3 17 as 3r
AVG INTENSITY BIAS 2 R. 0 3. 2 0 5 13
NUMBER OF FORECASTS 35 29 2S 23 34 29 2 23

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 2826. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS It KNOTS

TYPHOON DINAH
FIX POSITIONS FOR CYCLONE NO 6

SATELLITE FlOES

FIX TIME FIX
NO Z' POSITION ACCRY DVORAK CODE COMMENTS SITE

1 211800 .1 IN 160 SE PIN 6 TI 0'I .. bIT OBS PG
"

1W
2 a20000 20 9N 114E PrN 6 TA 0'0 I 1NI 086 PGTW

22060 21 2l I60 7E PLN 6 ULCC FIX PGTW . .
4 221200 20 4N 1S9 SE PCO 6 PGTW
I a21200 20 6 160 1E PIN 6 TI0 0'0.-6e 0124HPS PGT S
6 a21942 a) 3N 19 1F P.O 0 PTU
7 230000 20 45 10 OE PCO 0 T I 0I 0 /DO S'24HPS PGTW
8 230600 20 4N 1'8 3E PC 6 ULCC FIX PGT

S 9 23022 22 3N 109 6F PLO 0 P0TW
10 031301 21 0N 1? 7E PLO 6 TO S610/,0 S/24HRS PGTW
II 240000 1 4 5 7 3E PLO 6 ULCC FIX PGTW
12 240441 21 IN 156 2E PIo 6 TO 0 2 0 /D1 028HRS PGTW
13 040600 21 6 N 156 2 PC 6 PGT-
14 240801 21 Ell 1S RE Pe n6 PGTW
IS 241200 E0 7N ISO IE PCI 6 P0TW
16 241726 20 7H 154 RE PN 6 ULCC FIX PGTU
17 241800 a 1 ON I14 OF PLO 6 T2 512 1 INIT ORO ULCC FIX PGTU
18 241900 20 5O 103 7E PIN 6 P TW
19 242337 21 ON 103 9E PCN S PL:TW
20 242337 20 7N 104 OE PN 5 T2 SIR INIT OS P DN
01 2S0600 20 4 Ia SF PC- 6 T3 S/3 1 /bl SI/SHPS PFIT 0
22 20818 20 ON I'2 6E PLO 6 PGTW
23 2 18 19 00 163 OE PCN 6 PTW
a4 201217 19ON 1027E PL 6 P0TW
25 5121? 19 6. 103 SE PO I P 0DN
26 2S1713 19 3M 1 1 7E PL 6 PTW
27 201880 19 0N 151 9E PLO 6 T4 0/4 0 /DI S24HRS P.TW
28 2S2020 IS IN 101 4E PL 13 EVCWALL E-R-W OPO NW-NE PGTW
29 25207 19 I II 3E PLO 3 PGTU
30 2S2316 19 4H II 3E PLO 3 P0rid
31 260800 19 65 1514E PN 4 PGT.
32 260SS8 98R ISO BE PLN1 T4 S'4 S 'Dl 124HPS P0TW
33 260008 19 75 10 9E P I TS 0'S 0 101T OBS PODS
34 2600 0 1 70 SE PN 0 PGTW
3S 261107 13 . 100 3E PIN 2 pGTW
36 2613R0 sR 2::1 s0 3E PN 2 TS S/S S-'DI 0'24HRS PGTU
37 261943 20 24 10 4E PL. 2 p GTS
38 2 6136 l "1 31 '00 JE PLN 2 PGTW
19 26214 20 II I O RE PLN 2 rGTW
40 262214 2 Ol 143 HE P M 2 TS 0S 0 INT BS 08 C'
41 20003 8 I1 If,0 3E pO" I ; TW
42 270540 20 311 10 6 P"o i 6 0's 0 'Dl '124HRS POOH
43 270040 20 044 I10 SE P<N I TS SS 0-/DI 0'24HPS EYE FIX P TW
44 270911 20 IN I0 4C PLC 4 PTU
40 271200 20 S55 ISO 7E PLO 2 'G TW
46 271318 8 45 150 OF PLI 2 PIW
47 271838 20 7N ISt 8E PrLI 2 TS 0'S S1WO S'24HRS PTU

148 271937 20 7H 1 E GE PLO 2 PGTW
49 272149 20 85 1 2E P LrI 4 PGTW •
So 2900t? 20 91, 101 SE PLO I EIE Fly PGTU
S 280832 21 ON 11 9 P t I T6 06 0 '60 0/24HRS EVE FIX POD0

28031 212 1IS GE P'rI* I T6 0,6 '0 /24HRS PTW
$3 280847 21 001I5O OF PLO I EYE DIA ISM PGTW 5

4 2812508 2 . S 36 pI 2 P1T7rW
IS 81010 02 I'l 103 RE PLO: 2 0D11
06 281IR8 21S50 IN 2 I ,E PL 2 T6 06 I 'DO 0'24HP P'OTW
57 08210 22 S4 103 OF FLO I EYE DIP 12M POD •
50 23000 p2 9i. 101 sf p0 0 Ts 0'S 5 INIT 086 P0T.
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53~~' ,-.F., 'Il L 4N -F.1

119 -2+ l 11 I'4 I 1 '

I 3j oO TI I "I 4.P.105 II

14 '1 :T . -212 ,

4 4 1'. 141 14 '.4H .4A I ,1 F,

T, I0', T 4- 6 j 60q
'00-I''N 1p.,1

.4 '1-1. ,31 4N

3v I0 e 8' '- N. T I1 10 111 T 2
1 010o,1 ', T I1 0 1 2 Ep 1
3 2 01, '0.11 'CI I.
3 0 111. ' 7 1 1 1 T 1 0 .U O , 1 4H1 'r

I lol I'R Ft I

AIRCRAFT WIvES

Fix TIM-E 1F, I 00MB 025 MA -SFC- JN MAY-FLT-LVLt-L ND ACCr EYE EYE f IFM- EYE TEMP (CI MSM
NO , 2 ' O1ITI.N LL I-T 1SLP VEL' 'P -PNG DII VEL 2P1141RN,. N AY ME SHAPE DIT. lION oU1.I IN. 511.S1

T  

NU

I 40250 . 1 7N 156 SF 15OOFT 1000 30 060 40 160 38 070 40 S 0 '2S :2S +24 30 2
240S37 21 N 1 6 F 1SO-T 999 S 260 60 160 102030 30 10 0 25 0 2

3 a4 0 20 FN 164 SE 70MB 3007 9q0 60 0 0 3760 1 3 N CIRULA 20 3
4 24360 20 8N 15 IF 'MB 3001 9-4a 45 310 3 I o0 64 020 15 3 S CIRCULAR 20 14 :13 * 8 3

6 000 00IN IS SF 00E12 3009 9 7 6S 110 30 04 35 3S0 30 s .1 1 ,
25 0826 9 9 1 160 6E '001 3002 990 665040 10 10 7 040 10 l CIRCULAR 06 10 .IS ' 2

0004 15 AN2 1 oFM011 2903 6 13 "0 to 030o 62 13 00. 25 2 :10 '1 8
20960303 19 SM11 SE oo MB 040 '76 80 S 31 r 110 16 0 I '9S I IRL 30 21 '16 9

9 9 2690 I91 10 7FE 7001120731 3010 73 000 IS 61
10 0 7 1 9 95" I 7 SF 7o011 0'19 9S2 30 090 60 130 97 60 13 3 S CIRCULAP 3 '0 16
1* 062037 00 IN" ISO 3F E 00..2 069 20 8 30 46 090 67 30 30 10 o U LAR. . .2
12 213082 1 1 Ie 0 F,, 3 I01 "I'- 956 110 030 10 0 31 0 10 5IBCUA 13 '10 113 '
13 0'04'l '0lI 'I '0011 2-7 50210 60 310 71 201 -I .13 3 U1 9

IA 2 1104 20 111 'W 011N 0 3:1 917 30 2 300 30 2 0 C ULAR 1 -I1 1 2 e
15 0 7032 2 ,'31 I.j 36 70111MB 07164 960 6S 180 10 0 7 060 1 3 IRCULAR IS 4

16 02360 Cl ON .NI 46 :N ' if1 0761 360 175 300 t 30 0 6 .@ 30 0 3 3 CIRCULAR Is 1I :14 '10 10 o

I' 020 5 24 4II IC ,4F '001MB 24 0 120 240 10 310 l 5 10 0 10 4 3 C I C A IS '10 U1 *5 S I
182 01103 2 03 N Ile N4 '0019 203 S? 160 1 00 10 6 3 CItCAR 1 0 '14 '06 . 10 11
1 9 2 0 0 4 2 3 I ' - 4 F ' 0.. . 0 1 1 10... . . .3 6 0 0 0 0 6 0 .1 2 0 U L A R 1 0 . 4 ' 2 2 . 1 0
20 20309 00 I, I 61 ' 1 034-3 916 10 2 040 7 130 97 210 0 0 CICULAR 10 '13 '2 '14 1

1 4 6 20 12c0 0 8 0 S 2s ....... o 5 56 -1

21 0900461 e4 11 1,14 3E '001120464 997240 00002 103 5 CITICLI 5 1 1 I 1
20919 05 IIIA4 '01200 431602200165FIPCAL 00 10 060 '0'6+6 1

23 09Q2116 a7 61 166 OF 700112 2603 S0 010 30 300 8 210 36 t0 s .is '14 IS
24 090306 05 ONIS 3 OF 70011 20610 943 6O2010 30 1SO 26 070 21 10 5 CRCULA 7 'I3 1 -is -is s
25 300234 301 4N I' 'IF 700112.066 66 00 NO 060e 62 128 10 2 10 0 C RCLAR P ' 3.1.''11 16
26 301032 31 ON 16 S9E 7001B 2702 g9 210 23 130 2 10 0 IRCULAR P 14 'IS 'I 16

27 302114 33 7N IS? 4E ISOF T 967 46 280 90 360 41 270 120 10 10 '22 0428 302346 34 3M 1679E 70OB 026 970 45060100 140 60060 120 10 10 '14 '16

NOTICE - THE ASTERISRS (t) INDICATE FIXES UN2EPR6SENTATIVU AND NOT USED FOR BE T TPAYR PURPOSES
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IS

[ TYPlO~NED

EST TRACK DATA

BEST TRACK ARNINGOECAST 48 HOUR FOFCAST 2 HOUR FORECAST S
ERRORS ERRO ERRRS ERRORS

oDA R POIT WND OSD POSIT WIND DST P IND POSIT WIND DST WIND POSIT WIND DST W
2K 1 2 A. 0 0 0 0 -0 A 0 0 0 0 -0 R - -

7252 2Z -1356 J A R -A 00 0 0 A 00 0 -R 0
07258 2 2 36 4 3526 136 4 3 0 -5 24 1401 45 1g 5 22 1442 25 7 -40 0 0 A -

55 1 221400 70 114 20 2461424 361 -10 21 ' 140 2 4 82a -20
00 13752 13? 3 S I 6 - A AR A -A

072606Z 2 6 138 7 0 25 6 1388 55 o 244143 4S 243 _IS 21 8 ? 0 0 0 0 0

"276I2Z 2S 7 140 A O aS 141 00 I SO 19 23 4 5 -A A5 AR A A -A A

a5 1 2" 0 00 0 1-82Z 26 4 IAR 6 SRO5 1 41 0 OR 42 . A 41 AS AR AR A - A
0:'27122 2 0 1407 502 14 0 0 21 1 4A13 -25 _ 3 0 10 0 -0 - 00 0 0 - 0R"

07241-65 A 1R 5 2A 1 4 1SA -0 A
R2Iz 22 3 3 6 5 2 1 0 30 05 21

K g 7 13 7 6 2 - 30 a 1 4 0 - A
A-2210AZ 29 A11 37 K1 6S 29 R 1? 38 60 5 -S 30 I 1 34 S 601 4 30-' 0 6 0 1-0 33 A 0 a 0 5 9 - 20.

0062 29 136 6529 4 36 2 0 1 3 129 9 A IA -4. 0 33 3 I2 9 A 267 -

072012Z 29 6 13 0 95 6 30 2 11 60 60 -2 31 7 123 A 12 - 2631A12 2 0 19. I

A2 K2 2 K13 2 602 S:3 3 70 5 5 A 130 0 0 -5 31 3 125 ' 40 10 -2R JR K 122 2 30 142 -S.-0729A 2 1 6 29 16 2 2 3 2 10729122 23 2 13 S 90 22 2 130 790 0 A 0 1 K 20 11 AZ JR 3 123 1 5 162 20 31 A 12 -A 5 10 307291 2 9 30 2 33 2 6 S 20 30 1129 0 70 S A JR A 120 2 S20 2 -30 31 K 121 G 68 7 0 3 20 330 8112 K 40 93 I

0730002 30 5 a 12 A 100A 4 :22 3 9A 6 -IA 32 2 :24 2 20 50 S533 712R0 20 J 454..... JR7 0 5
07306z 31. 126 90 31 I 132 790 0 A 3J 6 1 I 70 2 3 - 36 A 2 1 4 30 270 0 0 A AA 0A

2 1. 120 1 A 3 4 1 0
731Z 31.6 123 7 316 234 O 20 33 40 0
073100Z 31 1226 70 31 1 22 4 70 12 A 33 1 7 3 :41 0 0 A A 0 -2 0 0 0 0 -0

71S 32 a 032111 12 A 34 2 1 2 20 'a - a 0a 0 0 0 -, AO A A -

0731122 32 4 121 I 5 32 K 12A - I0 2K 0 0 0 A 0 0 -0 A 0 0 0 0 0 0 A A 0 -R A

0731082 31 81207 4 4 7 123 30 3 A 1A 0 01 -R A 00 AR 0 0 0 A A -0 0

021023310 5 I 321A4 J -R A A, A o o -a A A A A A A -A A
7K3IOAZ 3 7 1 60 3 A 33 6 12A 2 3 A 1 A 25 0s A 0 -0 0 0 0 -R 0 0 0AA 0 -0 0

0201122 324A 1201 5203 A 120 A 2 0 A 0 A 0 -A A 0 A 0 A A -A 0 A A 0 0 A A1 A 0
0 1 1 1 03 8 2 a S00 -

0380 0Z 32 8 1 20 40 25 20 3 40 32- 0 0 0 a e -0 0 e 0 . 00 00 0

0800Z 34 3 1128 3 2A 0 0 A 0 -A 0 0 A 0 0 0 -0 0 0 0 0 0 -A 0 00 0 0 0 0

ALL FORECASTS TOPHOONOS lLE OVER 3S (TO
0800 24-HR 4-HR 72-HR SONG 24-HR 4K-HR 72-HR

AVG EORECAST POSIT ERROK 2 140 232 246 3 132 240 340
AVG RIGHT ANGLE ERROR 9 92 1a 12 9 21 126 137 "

A00 INTENSITY MAGNITUDE ERROR 3 17 8 17 4 I9 33 1S
0033INTENSITY KISS - -I -10 2 -1 12 -22 -IS

NUMAER OF EORECASTS 22 23 14 10 20 21 12 S

DI3TANCE TRAVELED 00 TRORICAL CYCLONE 1S 1700 NM

AVERAGE SPEED OF TROPICAL CYCLONE 10 9 KNOTS

TYPHOON 60UQ POSITIONS FOR CYCLONE NO 7

SATELLITE FIND

610 TIME FlY
NO '2 POSITION HOCRO DVORAK CODE COMMENTS SITE

I 2RRRRR 26 SN 141 NE 6(2 5 TI 0':1A INIT OKS RGTS

201200 2642 142 OF P02 POTS "

N 143 6

S 242041 23 72 1:0 OF 62H 3 TI 0-I 12IT 000 ENS LLCC OGTS
20610 20 0TES 26 TO 2 0 INIT 020 535

9 2512R OF 5A 136 26 2i POTS

A10 A S1309 26 RN 1TOFA CYC 6 LLOC I1 POTS"

F1, 2010I0 262 0 N6 S9 TOR 020N INO 02IRT

:3 202020 26 ON 136 F 6( 3 POTS
E4 252232 3 4 36 2E 6(23 PGT

10 260006 26 O 142 SF PC4 PGTS

6 26002 20 7N I4 76 0(11 0 03 S'3 0'D1 SC24AR5 PGTS

17 260502 25 F 38 7E 
6

,H 3 03 0-3 A INC 0BS R0

1K 26000K 2051, 139 7E 6(2 0 TJ 0,3 0 IH14:005 600
1 I60900 2 0 1 T39 26 T(2 6 PGTU

2A0261200 20 42 140 IE -CM 6 PGTS

21 261332 20 6 40 E PON POTS

2 221 SK 26 SI 140 6 2 6 03 23 O-,DI A'24200 PGTS

23 261243 26 40 140 SE 6(2 6 OLCC FIH PGTw

24 261909 26 2N 140 4 6 1 2 6 ULCC T IV POTW

25 262R14 26 2N 140 SF 6(2 5 T oj 03,HA OM640 P0k
26 062214 26EN 140 6 6 BE' 1> PGTS
27 2Y003 27 AN :40 76 62 3 GTU"

2 00 27 62 140 E P6( 3 T3 0 3 S-'DI 0/242R0 OTS"
29 270545 27 ON :40 E P N 3 T3A3 5 50 H 4HR0 R0N0

1 30 2670 1 27 72 1O 06 P N 6 PG U

31 271R00 22 AS 424 26 (2 POTS
32 27:32 22 2 4 3 66 2rm 4 PGT W

33 271830 25 424 136 46 6'IN 242T 0-4 A--DR 5-24205 PoOT

35 220000 26 "140 6E P,0 4 FOTH

23 61220032 63443K2 A 04 A4 <21 A-220 6002 FX G

37220533 >336 ,-. iF 6,2 3 TO 0-4 0- DR 0-24H60 POTS
30 2K0303 20 424 1 36 26 64 PO;TS
39 2K125 2 N 14 'E P,1N0, 2 2 POTS

S221200 23 FN 14 :6 r.M S TA 04 -- SR 0-24H55 600
41 282307 26'14 '2 P'1 I TAoR 14 Q.T ft, G

42 290000 2 01 1 3N R2 E 6,1' T2 P0's . 8R @
44 232600 29 V0 I <2 6,2 04 0 A A 3 R'24HR

5  
6GTi

46 290932 27 314 : E 2 I K .3 T 0IT 000 EYE 210 30M .....

47 291004 23 22 :3: 6r '32r 65~0429 29120 29 7 :30 RE P(2 2 T3 0 0 0 D0 0 I2HRS POT

49 291019 27 42 1R 66 P I LIRCULAR EYE PM E N
00 294 

S 

0 32 123 RE P6(, SPM

31 292036 30 0 19 S PIN 4 PK' 2

03 300A00 30 32 12K 46 .... 2 .... " .
14 300118 30 4 2 :28 2E P-1 TA 0- 0 A SO S'6HR5 KPM

2S 3AA ?AA 31 32 126 4K PIN 2 TO 0 5 0-FD10,24020 F'T
556 300650 310O 126 7 E :N 6( I 

".I"

57 30903 2 0 E P24PT

38 300340 31 62 12 7E P: 6 262D S;

09 2 8 0 1 0 5 2 _ 1 2 1 2 6 3 32

60 301200 31 :2 120 36 6. { 4 RO ;TSU'" II "" ' "
61 31309 1 - 124 6 , 2 3' U"-

62 301309 U 30 :24 06 ,2f 0 6121

63 ?0108"0 31 P2 r2 , 2 2- 5 0 -4 O-'SI 0.0200 I 1u
64~~ 30230 31NO2 0PS 4 b A 030

0 31020 El 40 2 EOF ? W

66 3164 , 1. 1 P"24 L

67' 1 04 42 52 14 E TK' 4, 0 5 0- SI 0- 32 002 C I

69 311 o0 1 , " , P T 0 ' 0 I: 1 -'H'.S OL

69 291~419 23 4" 1,' ' 0 6c 0- C ClA EY-2345

70 311' 3" OE 4
0I 2 .'-

70a24d3 NbR' 24 F:20 110D OaP1N Y

2170
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?3 91dt4 ' ,n l, o H T4 0 4 ,INIT OB5 SD

75 010,28 3 -N 1 "1 2l 5

76 0 1, I~c N lee IE t ULI[xRS, I

?a 1% of I, N "3 o6 PL: N I 25- INIT ,8B1 PPM.
g0 0201,L9 14 -1 19 BE PCN l _ RODN

R I 02t It N 14 6E Pt N 4EXP LLr( RPGTL
82 02l ,63 1 12 2F ( 3 Pk

AIRCRAFT FIXES

FIX TIt I FLT 700MB MOBS MAX-SFC-UND MAX-FLT-LVL-UND CC EYEE EYE OPI6N- EVE ]EMPP CST "SH
NO ' ' P~~~~~~~qI~TI L GT MSLP VELIBRGIRNG DIP/VEL/BGRGNAV T SAE DA/AINOT N PS

T
N

252819 26 2N 13- 2E 15ooFT .. 985 70 220 IS 320 53 220 IS18 2 CIDRCULAR 20 :26 .2? .?3 30
260618 2 of 19D 0MB So0 50 o 24 5 25o S3 140 39 21 o g

284 25 7N I35 I 00MB 2983 986 2.S 2 0 10 e1l 30330 oS4 1 2 4 ELLIPTICAL 181 09 11 -14 -10

262,112 14 N 140 rE 700MB 2937 40 ', O 40 25 45 80 403

s 26234 26 BD 4 E 7MB 290 92 40 09 @50 19 S6 0NIe ol e 92 3 1o 90 30 10 10 CIRCULAR 30 -12 -14 -11

27083 2-7 N 140 IE 1500¥T 976 AO0210 34 o0 601,1 20 3 4

72' 1 1 if, 288 1 39 6 7E00MB 28818 174 11 4 5 -l 1 -1 6Eo 4

8 .... 8 1 ..... 8E e00MB 2858 So. .. .5 . ..
,9 272324 28 9N 137 E 700MB 2 8567 976 S 0 OS 0 50 3 o00 18 5 2? 2 -12 -16

I 280837 29 3N 136 1E 70o0M8 2842 9.17 0 130 34 1410 13. 14 3 CIPCULAR A 2S

It 8 Ia 9 N 3 6E oO' 24@10o0 70@ 320 o108 5 S ELLIPTICAL 25 20 170 .13 -IS .1a

12 282029 29 9N 133 3E 700M8 280 6 65 310 12 140 92 050 24 a
13 28 232 e 29 8H 1 33 o0E 700MIB 2818 968 65 120 40 200 67140 19 10 ELLIPTICAL 35 2S 050 71 1

14290o83 ' 29 8H 1 31 6 E 70M 8 945 I0 05o0o 1 12o 84 oSO 1 5 S ELL IPTIA 2S 20 320 +12 :15 1

IS 29 111 4 29 SN 1 3o 9 E 700eMB a 7 5 949 3 le 73 23e 2S 7 CI C UL As So .149. 12

16 29g2o30 30 IN I1a9 3 E 7o0MB 2650 947 90 240 s0 3 30 Be 2 50 20 o 6G CIRC (ULAR 20 .12 I9 .,19

17 29 2121 30 4N 128 4E ?e00I 2693 953 11 to 'S 10 140 87 010 301 4 1 C IP C LAR 20 +12 Ig -1?

,8 300ego2 31 2N 1 a3 oDE 700MIB 2-34 958 65 030 42 130 S7002 1 ICLR 5+11

19 30 113 6 31 3N 1 25 a E 700M1 2771 ,6s S 15 , 070 :3 10o 2 j P L Ap e20 *1, :16 1 0

FIX TIME FIX EYE EYE RADOB-CODE RADAR SITE

0 I Z ) PCOS ITION RADAR ACCRY SHAPE DIAN ASUAP TDDFF COMMENTS PCOSITIO 1 MO No N

1290006 29 ?N 132 7E LAND 10712 52411 28 4N 129 SE 47909

2290100B 29 7N 1 32 SE LAND to07 12 527 11 28 4. 1 29 5E 47909

329o00e 29 7N 1 32 SE LAND 1 7 7 1 5261' 3o 6. 1 31 oE -,Bog

A a0go00 29 8 1 132 4E..... ....3 ..... 28 41 .. .2969

g29080 29.7H 1 132 3E L A ID 107115211 3o6N131@ 46

29030o 29 8 11 32 2E LAND l0712 52711 2 8 4 N 129 E 4790"

29030o 29 7 N 32 3E LA D l l 5 7 130 6 N 3 1 OE 2 28

8 a9030o 29 8 32 4E LA D POOR 37 MN
T  

3120 314 3 1 3E 6992

9290400e 29 6 11 32 OE LANID 106125S2611 30o6 N 1 3 10E .7 g6 9
10 290400 29 8 11 32 2 E LANID POOR 3s VMNT 3120 3 1 7 N 1 29 8E 69 9s6
it1 280400 29 7 11 32 1 E LANID 10712 S2611 284 29S 7 g0 9
12 2 g0500 29 7 11 31 g E LANID 1 7 12 527 11 2 8 4 1 1 29 5E 470

13 a950 e9 7 3218E LAND 16125S2708 30 N 1310 Of 7869

14 290S00 29 7N 1 32 E LAND POOR 35 VINT 2720 31 4N 131 3 E 69 9S 2

18 2 9os00 29 7 11 31 7E LANID 10612 52708 3@061 131 0E 47 869g
16 29060 o 9 7 11 3 1 a E LAND 1 08 12 527 o5 28 4N 129 5F 47 90 9
17 290700 29 7 11 31 6E LA ND 1@6 1 2 527 o8 30 @6N 131 OE 47 8 6g
18 290o700 29 7H 1 131 GE LA ND 10 7 12 S270 o 8 141 129 5 ' 47 90 9
19 290o7o0 29 7 11 3 1 7E L-AID GOOD 3o VMNT 2715 31 141 131 3 E 69 9 52
ao20 29080 29 7 11 3 1 66E LA ND 10712 52703 28 4N 129 S6 47 90 9
21 2 908oo 29 71 1 31 4E LAN D 0 6 1 2 5270o8 30 6N 1110E .7 86 9
2a2 290500 29 7N 3 1 S5E LA ID GOOD 3o VMNT 2710 31 41 131 3E 69 9 5
23 2 90900 29 7N 131 3 E L A ND I1522 S270S 30 6N 131 @ E 47869
24 2900 29ge 1 131 4E LND 11 511 28 4N 129 5E .79o

2S 29glee@ 29 8N 131 1IE LAND 10 5 12 528 11 30 6- 131 0 E 47869

2692000o 29 81" 1 2E LAID to071f2 53011 28 4h 129 SE g49

21 0 29 1 1 6 LAND GO VINT 2910 31 41 131 298 32ELN[GO 69 952 ..
28 29g1100 29 8 11 3 1 DE LA ND 10712 52811 28 4N 129 S ' 4- 9o9

29aqte2 1113o9 N 152 5271It 30 GN 1310 Of 7869
302 291100 29 8 11 30 19E LAND GOOD 3o VMNT 2810 31 4N 131 3E 695

31 8920 29 81 130 E LAND 10512 52711 30 3 E 4,869

32 2 91200 2 8 .................... 7 t 2% 527 If284M19 ...4
33 29120o 29 RN 130o 8 E LA NO GOOD as VINT 2712 314N 11 6 9952

34 29 1300o 29 81 1 30 o6 S UANHD 10712 52913 28 MN 129 SE 490

35 291300 29 8N 130 4E LAND 161 2 S26 30 6N 131 DE 4869 .

36 291300 g 29 5M 1 30 o8E LANID GOOD 38 VMNT 282S 31 4H 131 11 69 9s2""

37 29140o 29 8N 1 3 03E LAND 10S13521 Sal3o6N 231o" 4869 .-

30 291100 29 8 130 3E L AN D 10712 S2711 28 4. 129- 1E 4909
3 9 291400 29 .. 130. 3 E L AND rOOD 35 VINT 2722 31 4H 131 35 69952 ,
40o 29150o 29 9N 1 3 o1IE tAND 1:712 52811 28 4N 129 8E 47909"

4 1 29 1500 29 9N 130o I E LAND1 1S1 5 Sg I 30 6N 131 05 47869

4 a 291500e 29 91 130o I E LANMD GOOD 35 VINT 2818 31 4N 131 "E 69952

43 291600o 3o ON I1a9 9E LAND 10513 s2911 30 6N 131 Of 4?869

44 29 160o "I 9N 130 BE L AN D 7 1 253:007 284 N 129 5E a7ogeg....

4 5 291600 29 9N 1 30 @oE LAND GOOD 3S VINT 2918 31 4M 131 3E 6 9952
629 17@o 29 9H 1 30 ooE L AN D 1:712 $3011 28 4N tag SE 4'9 09

47 29 1700 3o0N1M 2 9 7E LAN D 1 613 5Sag1 30 6N 131 DE 41869

48 291700 301Nh 1298BE LAND GOOD 3o VM.T 3225 31 4N 131 3 E 69952

49 291Igoe 30 o N 1 2 9.8E LANID 10613 52911 30 6N 131 DE 4 7869
5@ 2910 30e 2N 129 SE LANDt 11 316 28 4H 129 5E 4?909

21910 30 2 12 E L AN D GOOD 30 VINT 3130 31 4N 131 3E 69952
52 291Igoe 3o aN I129 2E LAND 16612 S3611 28 4N 129 S F 4 909"

S3 291Igoe 30 3H 129 3E LAND 1 06 13 53011t 30 6N 131 OE 4 1869

5 4 291900 30o 8h 1 29 a8E L AN D GOOD 30 MVMMT 3015 31 4H 131 3 E 6 9952

SS 29200: 30 3H 1 2 90E LAN D testa S2814 30 6N 131 o E .4'869
56 29200 3a 2. ,129 goE LANID to06 12 S27 1 28 4N 129 BEr 4?909 "

s7 29a0 @o S9 2N 1 2 9.oE LAND Goof) 3o VINT 2720 31 4N 131 3 E 6 9952
S8 Z92100 30 2M 1 28 gE L AN D 10518 52705 28 4M 129 5E 4 ?9@9
S9 2921$O 30 3M 128 9E L AN D 1 6 1 2Sea11 3o "N 1310E 4869

60 292200 30 3H 1 28 7E LAND 10512 S3213 29 41 109 s[ 47E
6 1 29220o 36 4N 1 2 87E LANID o 1052853o011 30 6M 131 0 47869

22300 30 4N 12 SE L AN186893 28 4M 129 S51 4'909

6 3 2923 0 30 S 128 5E L AND 0612 5'01 30 6H 1310 486

64 3000 o0 3 o 6 11 2 8 2E LAND 103,42 83116 26 4N 129 SE 47909

65S 30000o 3 o 6 11 28a 3E LAND N_21 1130 6N 1310oE 4789
650 o ELA 5,12 rag11 30 EN III Of 47869

56 0010 06N128E ANB 6512 5269
@E30003 N 20 LAND 205 35304 as . 129 5[ 4-9o9

69 3 0 0 3 0 7 N 2 8 E L AD GOOD 30 VMNT 3120 31 7M 129 8( 69S6

693002o0 30 811 1 27 BE L AN D GOOD 3S VMHT 3110 31 7N 29 8[ 69956
7o 300e200 30og 8 ? 277E L AND 20633 53616 2 8 -4N 129 5E 4?909
" 300300 31 ON 1 27 AE LAN D 3S-/ 53027 a8 gN 12 1E , g09
72 30040 @ 8 S 1 7 3E AND GO 35 VINT 3010 31 N12 c[ 56g

73300 09 8 E LAND 3S/// 52511 28 4 29 5E , 9e9
74 300500e 3 o8N 1 270o LANID Poop 35 VINT 2710 3 1 7M129 8 E 69 956
75 3oo500 3 1 ON 1 26 9 E L AND 3S/1, 63011 28 sM 12a9 5E -7 90o9
7 6 3ee6oo 3 1 IN 1 26 5E L AN D 65/_ 52 928a 2 8 4M 129 GE 47 90e9
77 3 oo7oo 3 1 ON 1 26 6E LAND GOOD 3s VINT 2916 3 1 -N I2 8gE 69 9 56
7 8 3o1100 3 1 2N 125S 8 E L AND 611/2 32812 It 2N 12 4E 59369

9314 o 3 1 3" 1 24 8E LAN S_11 I281 31212 4E 86
AND a 7?81S 312 RN E 86

Be 30 1790 32 SH 123 8E LANID 3 . 2 t5.1 2M 1 21 4E 583,6 9
81 3:2396 31 811 122 8E LAND 4/1/ 69,0 312 ,I4 8369

82 31eeee 3, 8. 2a0 SE LAND 41'" o21 31 oN I I E "

a83 31 1 66 31 9N12S AND 4//,2 52910 31 2N 121 4( s9,3

312:: 32 IN 122 4E LAMIB S-1/2 7310 o 11 N I 21 4F "836 98 S 3 1 3e 3i 2. 12l 9E L AN D 24873 S2 92, 33 N 1 2 0f s881%1
863 1 o33e 32 2" 122 3E LAID S1112 5311 31 2M 1 214 5l 8369

87 3184:: 30 3M 121 8EE LAID 34841 5 2914 3] 8N 1 27 [ 585
,89 3 1 .9 3 3. ,8 2 LAN0 6 ... 2 $3110 31 l- I2 I I1 1869

eg 319500o 32 3" 121 7E L AND 22743 $3012 33 8M 120 If S8151

go 31:S00 32 3P 122 17E LAND 5/2273108 31 2. 1 214 E 836 9

91 3 1 60 32 3 1 21 7E LAND 32743 3 33 8N 120 3E 885

92 3107:@ 3 4 21 6E LAID 3e712 S3012 33 13- 120 .1E 181

93 3 1 83 39 SM 1 21E LAND 3 73 S3010 33 9- 120 3E 585,

94 316800 38 4M 121 7E LAID S", 2 72809g 31 2N let14E 58389

9S 3 10 go: 32 4M 121 rE LAND1 113:,, 71 31 2N 121 4[ 58369

118 20So 32 2 4E 8,69
96 31100 32 4M 121 4E LAND 13257s31 2N 1 2 40 s83693_3 ,110 3 N 'a,1SE LAID 2"s62 5 3121l 4 S8369

.8 3112:: 0 34" 121 4E LAND S,// a82766 3i 2. M2 :E

89 31If40 3? 4M 28 E6 LAND 11/2 72706 31 2- 121 s It369•."

171" ",



1OO 311700 32 SN 12: 7E LAND 30541 52085 33.AN 120 3E 58tE:
11 3115900 32 ON 120 SE LAND 20521 I0 33 NI 120 3K 555t'te a 312000 33 ON 120 7E LAND 31452 53213 33.ON 120.3K 501S1

NOTICE - THE ASTERISKS I) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES.
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TROPICAL STORM FREDA
BEST TRACK DATA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST

ERRORS ERRORS ERRORS ERRORS "
MO/DA/HR POSIT WIND POSIT WIND DST UIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
09640o 11 3 132.4 20 A-A 0.6 6 - A A A A . _ 6 0 , a *: - 0 6. t _ A
9804662 122 131.5 26 60 0.6 6. -. 6 6 A 0.6 6. -6 6 0.6 0 0 0 -0. A.A 6.6 6 -6- ..
B0412Z 13.7 136.6 26 6.6 1 1 - 1 A A -0. 0 60 0.00 -66 -6 0 0 .6 6. -6
96419Z 14-9 129-6 20 A 6 6 . _:I e 6 A 6 A 6 -6 6
6ss96z 159 1 29.3 2s 6 5 6 A 6 -6 A A-C 6.e A -6 6 6 6 66 _-- 6 60 66 A- -0. " -- +"

-31 0. 0. -0 0

-805122 19-' 126 3 . 163 3: 19 12.6 4 141. 21 3 122. 65. 31A- 1A 24.6 180.6 75. 46 6141.:'J8 11 3 1N,5 345 18 16.23' 7S. 438 S0.••.+"..
ABBSIBZ 19.9 126.2 35 1 8 126 2 36 6 -S 2 8 6 12.5 56 44. 5 22.7 122.5 76. 368 20 25.1 IAS 75. 432- 6S
89600 19-7 12S.B 40 200 1261 4B- 2s 0 24A 125 3 55 l1 0 . 27 9 124.6 76. 323- 30. 31 8 126.0 8S. 514 60
B86AAZ 20 4 12S 40 204 125 3 4S. 11 5 246 124.4 66 I0. 10 276 123.8 7S 329 45, 31 2 124.S 96 481. 76,
6996122 215 12.1 40 23.0 125S 40. 93 A 26.6 1245AS65 226 16 29-6 124.4 So 366 SS, 33-S 12S.4 80. 026. 66
0806192 23 6 12424B 50 38. S 26.3 123.2 70. 265. 25. 29.9 122.3 8A 313 66 34.3 122:A 70 3322 26 5 2 6
696z 244 123.2 S 24 3 123 3 s0 a -S 29a2 121.6 6S. 16S. 2S 32-2 1218 45 30 2S 6
69706Z2 20 6121-3 S6 250 121-9 S .13. 6 28 3 11 6 S6., 175 29. 32 2 122 2 46. 301- 26 6.6 :6. .- .
0807122 261 120.4 5 25 121 1 0. 42. -S 28-9 1155 25 1S5 6 6.6 60 -6 A0 6.6 -
090718Z 27 6 119 4 40 26 6 119.7 45, 29. 6 60 - A. -6. A- 0 . 6.6 6. -6- A 6.0 6.6 A -6
686o6 29 A 115 S 46 2 8a1196 46 29 A- C6 60 6- -6. 6- 6o 60 6- -6. A0 6 0.0 --
69662 29 1 117.9 36 296 118 2 36 22 60 0 0.0 .- 0.60 66.6 66 6 -6-... z 20 117. 2 11o 2 3: 22 :0 ~ R :R . : -. R RB : o
696912z 36 6 117.6 25 0 6 66 6- -6 6 6 6 A 6 6 -6 6. B 0 e.6 0. -0. 5. 0-e 6.0 .- 0.
6669182 3 11 116 4 2 6 A 60 A - , 00 0.0 A -0 6 6.6 A 6 0 A 6 0 . 6 -6
6869662 32 2 110 5 26 6 A_ - -- A A0 6 6 . 66 66 6- - - - -

6696 33-S 110 4 26 5. A . 66 6. - - - 66 6 6 6 66 06 6 0 6
696912z 3S 1 I1 20 0.0 6 6. -6. 6 6 66 A -0. 6 6.6 6.6 6 -A A 6 6.6 0. -0. 6.
6809182 36.9 lIE 6 20 00 00 6. -A. 6 6 A 6 6 -6. 6. 6.6 06 6 -0. 0 0 . A. -6 S

ALL FORECASTS TYPHOONS WHILE OVER 35 KTS
WRNG 24-HR 48-HR 72-HR WRNG 24-HR 4 -HR 72-HR

AVG FORECAST POSIT ERROR 30 163. 328. 448. 6 A
AVG RIGHT ANGLE ERROR 26- 61. 28 3.6 A- o
AVG INTENSITY MAGNITUDE ERROR 2- 11 34 58. 0 .
AVG, INTENSITY BIAS -6. 11. 34 8.V 0
NURSER OF FORECASTS 12 9 8 6 A A 6

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 1894, Nm

AVERAGE SPEED OF TROPICAL CYCLONE IS 14- KNOTS

TROPICAL SORM FREDA

FIX POSITIONS FOR CYCLONE NO. 8

SATELLITE FIXES S

FIX TIME FIX
NO (Z POSITION ACC Y DVORAK CODE COMMENTS SITE

B 1 040000 12 ?N 133.?E PCN 6 Ti 0/1.0 INIT OBS PGTW
B 40729 11N 132 OE PCN S PGTW

83 4 6012 .N 6E POc A PGTW
641101 114M 131.7E PC A PGTW

A S 041309 13 ON 11 SF PON 6 TI S'1IS INIT OBS P.TW.
S042102 15 AN 129 SE PON 6 ULCC FIX PGTW

7 05090 15 4N 127 4E PON S PGTW
8 0S0717 16 XN 16 2E PCN S T2 0/2 0 'D10/31HRS PGTW
9 0S1036 17 SH 126 7E PCH S PGTW
10 00120 27 SN 126-4E PON 6 PTW
II 051339 I AN 126.BE PON S PGTU 0
12 01206 19 IN 1265E PC" 6 T2 S/R S /D1 /2SHRS PGTW
13 02001 19 2N 12 2 E PCN 6 PGTW
14 0A5201 1g 7N 126 2E PCN 6 RODN
10 0S2131 19 4N 125 9E PON S PGTW

* 16 060038 21 3 28 7E PC0 S PGTW
17 060220 20 2N 1256E PC 5 T3 0-3 C INIT OBS REAK
15 060704 20 4N 120 IE PON 6 T2 S/2 S /DO 8/24HRS P0TW
19 060764 20 iN 125 SE PC S RPMK

* 20 S6CI1 23 3N 120 SE PC 3 PGTW
. at 061260 23 IN 12S 6E PCV 6 PGTW
* 22 06100 23 7N 124 2E PC5 4 RODN
23 061800 23 30 124 SE P20 6 PGTU"
24 662109 24 IN 123 IE PCN 6 T3 0'3 0 'D0 S/27HRS POTU
2S 62201 24 3N 123 2E PON 3 PTW.
26 670666 24 4N 122 XE PCH 6 PGTW
27 0761S9 20 3N 122 4E P05' 5 T3 53 S 'DO S'24HRS RPMK
28 07062 25 35 121 IE P75 6 T3 03 0-D0 S'24HRS PGTW

29 670949 2SS 121 2E PN 6 PGTW
30 071129 25 4N 121 XE PON 4 RIDN
31 071129 26 ON 121 2E PON 3 RPMK
32 071446 26 2N 119 9E PCV 3 RPMK
33 071800 26 9N 119 3E P05 6 PGTW
34 071936 27 SN 118 E PCN S PGTW
3S 07222. 22 75 112 SE P S ULCC FIX RODN
36 080000 28 2N 118 XE PC, 5 ULCC FIX RODN
37 680006 20 XV 118 SE PC 6 ULCC FIX PGTW
38 050669 27 4N 11 4E P6 S ULCC FIX RPMK
39 0L60 20 ON 1I7 OK P76 0LCC FIX PGTW

AIRCRAFT FIXES S

FIX TIME F I FLT 700MB OBS MAX-SFC-WHD MAX-FLT-LVL-WIID ACCRY EYE EYE CRIEN- EYE TEMP IC) MON
NO 1Z' POSITION LVL HT MSLP VEL/BRG/RVG DIR/VEL,BPGRNS NAY/MET SHAPE DIAMTATION OUT/ IN/ DP/SST NO

I 032240 ItN 32 7E ISOOFT 10 25 260 35 060 36 330 110 4 10 .25 32 2
2 6207 IS 7N 12S 4E ISO FT 903 S0 16 12 7 4 SO 3 CIRCULAR 20 .27 2S 33.
3 6 I41 26 2N 12S SE ISOFT 991 40 136 120 226 36 130 30 13 10 6
4 06-13 26 I 125 4E IsoOFT g9 35 640 122 610 28 310 30 10 10 :26 +26

0 870010 24 35 123 OE ISOFT ga8 4S 10 55 176 40 10 0 5 5 * 25 2S -"

RADAR FIXES

FIX TINE FIX EYE EYE RADOB-CODE RADAR SITE
NO (2) POSITION RADAR ACCRY SHAPE SIAN ASWAP TDDFF COMMENTS POSITION WAD NO

1 063266 21 6N 124 BE LAND 3''13 53619 24 3N 124.2E 47918
8 2 661866 22 2N 124 8K 6'13 53032 24 3N 124 2E 47918

3 061966 23 124 7E LAND 6''13 53S4 24 3N 124 XE 47919
4 06066 23 S. 124 4E LAND 6' 13 S3432 24 3N 124 2E 47918
5 06066 23 N 2X3 9E 6"'.2 03227 24 3N 124 2E 47918
6 66260 24 2N 1.24 E LAND 6S_4 53138 24 8N 12S 3E 47927

07000 24 7N 122 9K LaND 6.'l2 52938 24 3N 124XE 47918
8 0700? 24 6N 2 _ aE L I'D 35 "4 S'/ 24 BN 125 3E 47927
9 070o0 24 N 122 6E LAND 6 'I1 72924 24 3N 124 2E 4791
16 070200 24 9" 122 2K LAD 6 ,2 72927 24 3M 124 2E 47918

II A7620o 24 7 ? 122 3F L"tI' 3S-'3 S2919 24 8N 121 3E 47827
*12 67SO0 25 ON 120 E 34S74 53012 27 64' 121 tE 58760

NOTICE - THE A5TEPI, I) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR REST TRACK PURPOSES
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1
CAL DEPRESSION AS

EST TRACK DATA

BEST TRACK WARNING 04 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS

DST WIND POSIT WIND DOTROIInD POSIT WIND DOT IND08 0 9122 4 R R O H -A 00 RH .. . - H. 6 AR A -A H H AR A
@ I0918z 9 0 131 20 H0 -A H B H A A -A A H A 0 -
08166 11 0 1 0 10 H H A B A 60 -0 A. A. H oA -A. A AHe. . H A
081000 Z 10 2 130 220 H 00 A -A 0 00 0 -0 0 H HA H -A A HA A A

RHIHIH2 1412 0 HO 0 0 -0 6 HR 06 0. -H A B . 0 8 6 A6 H -
080102 16 120 0 25 H0: A A AA H . - . - . . . -810.H. A .A

08111.. 1. 9 120 2 - - 0 01 40 I1 15 048103. RH 30 JA H0 0.0 A A A

0"1202 1 2 1 2 1 0 6 -S 23 4 124 3s 19 A 00 0 :A0 H H H 00 006 6 0 A
0108 aV - 12" 0 30 1 1 3 19 H 21 2 123 0 4. 368 1S A A A H A 5-. H A

001212 20 2 1252 2221263 30 I15. A 26 0 23 1 4 40 1 0 
00 0 2 5 124 30 22 6 9 120 30 131 0 6 224 40 56 206 1 A 62 - . A H H0 o H H 60 1 3 0 0 2 2 0 5 1 2 3 ] 0 2 3 0 1 2 3 3 3 A 1 1 S 3 A H H H - 0 0 0 -Ho13062 20 2121 30 2 0 A -. A A
.01312210 2122 7 30 22 4 120 S 2630 168 A 0 0 0 H0 0 H -.. 0 0 H 6 A

0"1300o 20 S0 1200020 330 1S1

2813182 10 P 119 2 I2 3 120 5 JR 228 5 0 0 0 0 0 -0 0. 0 0 0.0 A -0 0 0 0 0 0 A 0 -

ALL FORECASTS TYPHOONS WHILE OVER 35 KTS
680G 24-HR 48-HR 72-HR URNO 04-HR 0-HR 7-HR

AVG FORECAST POSIT ERROR 122 207 420 H .G 2 298 420AVG RIGHT ANGLEA ERROR 1OS 246 206 A A H . A.
AVG INTENSITY NAGITUDE ERROR IS 33
AVG INTENSITY BIA - 33 0 .

*NUMBER OF FOREC ASTS 10 6 2 0 8 A 6 0

DISTANCE TRAVELED By TROPICAL CYCLONE IS 1328 OM

AVERAGE SPEED OF TROPICAL CYCLONE 15 13 KNOTS 0

TROPICAL DEPRESSION T080

FIX POSITIONS FOR CYCLONE NO. 9

SATELLITE FIXES

FIY TImE FI'
r4 2' P31 T 1 ACCRY DVORAK CODE COMMENTS SITE

I 00010 - 8P 147 2E PCn 6 TO S0 0 IIT OBS PGTW
2 0210 6 40 139 4E P1N S TI 0'1 0 1NI OBS PGTW
3 080139 0N 1 2E P.0 5 PGTW
402639 2 614 19 4E P0 6 ULCC FIX PGTW
O 081230 34 134 4E P.N 5 PGTW
6 082202 ? 6N 136 SE P, N S TI 0,1 0+/SO 0/2SHRS PGTW
7 09066 9 40 135 6E PC 6 PGTW
0 091202 0 2N 133 4E PCO 6 PGTW
0 3 14 I I 133 E PC 6 P0TW
10 091011 10 IN 130 Y PL TI 0/I0+/SO 0040RS EXP LLCC PGTW
Ia 092147 10 70 129 GE PCN 6 PGTUW
II 100008 II ON 129 4E PCN S ULCC FIX PGTW
13 100614 12 ON 128 4E PLC 6 TO O/H0 INIT OCS ULCC FIX PGTW
14 161339 13 70 130 4E PIN 6 PGTW
15 1010500 15 5 19 IE PC 6 T A11.0/SO 0'24HRS PTW
16 1022,S 1..60.0 E PI6 S .... S
17 10225 15 SN 130 SE PCL 0 T1 0/I 0 INIT OBS RPMK
18 110039 1 I 1 30 2E PC S PGTW
19 110600 17 6N 129 9E PC 6 TI 01 S ,DI.S'04HRS PGTW
20 110743 17 5N 129 1E PCO s TI1A'1 0 IMIT OBS RODN
21 111006 1S OH 129 E PCN 6 PGTW"
22 111200 18 40 130 HE PLO 6 ULCC FIX PGTW
23 1,1319 IV 50 I10 2E PC 6 ULCC FIX PGTW

. 24 111800 19 40 129 41 P4N 6 TI S12 S-'DI S<3HRS EXP LLCC PGTW
25 11146 19 5N 129 2 P4. 6 PGTW
26 112104 19 64 129 2E P, 6 PGTW
27 112230 22 20 123 XE PIN S PGTW
28 120000 20 V 12S" IF PLO6 PGTW
20 12100 2200 122 IF PLC S PGTW

O 30 121600 2 IN 126 6E P" N 5 PGTW
31 110731 21 20 120 4F P", 5 TI 012.0 Dl 0/33HRS RPMK ""
I 1 1207 31 22 1..126 E . T 5<1 ...... 25. PGT120944 2c 1 N I2 IC P' S P0TW S
34 121109 21 V 1<0 CC PN 5 ULCC FIX RPMK
35 121109 4 4 12 N E P4 0 RSKO

t 6 22"00 22 III 126 IC P0 6 PGTO
* 31 121440 2p 0N 126 IE PLO S RPMK
38 121800 22 6H 124 9E PLN 6 TI 01 WO S<ItHRS PGTW
3 122016 22 50 123 YE PIN RODN
40 122220 23 30 123 3E P CH 6 RODOM

O 41 12248 23 4M 122 RE PLN S TI 0<1 0 1MIT OBS AODN
42 121340 23 O0 123 RE PC' 5 TI SI.S 1IT OBS ROES

4 43 13 014.0 22 901 122 H E P4, N " 
P09

* 44 130718 20 7N 121 7C PI S TI 5<1S-/S0 0488S PGTW

$ 45 Il0'10 23 ON I2 F POS T2 0'2 0 '50 0/24 H5 RPMK
46 13104S 23 ON 121 4f PN ULCC FIX PGTW

* 42 131124 23 SN 120 6 F'tS 6 RPME
5 40 131105 23 50 I 5 SE PIN 6 RODO
49 131282 23 IN 121 6E PC 106 PGT
'0 131420 13 20 121 IF PI.0 S P0T

WSI 131800 2 1 1 .1 OFP. 6 TI 011 6-'S0 0/24HPS PGTW
1 12083 2 60 128o 6 PIN0 PG96

S, 132203 21 50 120 SE PN.0 PGTU
54 132204 21 7,N 122 6E P40 5 T2 S2 S INIT OS RODN
SS 132323 21 9N 120 2E PC 5 T2 6-/DA 5<248R5 RSK S
5 6 140119 21 051 122 E PI.N 6 PGTU
S7 140706 22 8N 119 IE PC" 6 TI S/I S-SO 0,24HRS PGTS8 141043 23 30 12I1 6E PIN S RPMK

00 141000 23 2N 119 SE P14. 6 ULCC 23 SN 1I.4E PGTW66 141400 23 8 9 120 OK 4LC 5 ULC FIO P09W
61 141800 23 3N 119 IE PO .6 TO 0,0 0 'WI /O/4HRS PGTW
62 142259 19 8n 118 SE PC 5 ROD
63 142259 24 30 18 IF PIN TI 6-1 H ULCC FIX RPMK

AIRCRAFT FIXES

FIX TIME FIX FLT 79MB OBS MAX-SFC-WOD MAX-FLT-LVL-WND ACORY EVE EYE ORIEM- EVE TEMP ICI I"
NO 424 POSITION LVL HOT MSLP VELBRG/RNG DIR'VEL'R/RIPNG MAv/MET SHAPE DIAM2TATIOM OUT, IENI M PSST MO.

1 110729 17 3M 129 SE ISOOFT 1003 2S 316 37 1S0 2S 316 37 6 00 *S, .2i ABS 69
9 120027 I 9N 126 6E ISA0FT 1003 lB 630 130 160 21 03 303S 55 HAS :82? 3t 4

NOTICE RTHE ASTERIS INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES S
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TRACK DATA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST - --
ERRORS ERRORS ERRORS ERRORS

MO/DA/AR POSIT WIND POSIT IND DST WDND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
A81512Z 19 a 119 1 30 R 0 A 0 A -0 A 0.0 0 A 0 -0 0 A 0 A A . -0 0 0 A A -A 0

* R811iZ 19 7 118 8 3S AR AR 0 -A A A 0.0 0 -R A AR 0.0 0 -0 0 0 0 0 0 -A A
081602 20 a18 3 40 20 A ]184 40 6 A 21 7 117 3 SS 207 S 23 0 11 8 4S 277 0 0 0 0. -0 0
0816AR Z 20 1 117.6 40 20 3 118 2 4A 36 0 at 8 117 1 60 199 1 23 4 116 a 6 ass -t A A A A -A A 0 1
081512 IA, 7 1167 45 20.2 117 9 46 74 0 2 1 116 A SS 166 6 22 8 114 9 56 273 5 A A R 0 A -0 A
081618Z 19. 116.1 4 20.3 116 A 46 87 A as A 114 7 65 148 A at A t2 6 SS 2A4 . 22 3 110 6 30 25 -s
28170Z 1 4 116.2 5 IA S 116 2 SR 0 1 a S 116 2 sR AS -S IS 6 117 0 6 264 0 19 2 119 0 45 374 0
8176 I8 6 its aso 18.6 ts2 SR 6 0 18 S i16 2 SR 120 -S iS 6 117 4 5S 302 0 19 3 119 3 46 370 a
081712Z iA 5 115 8 SR 18. 116 3 SR as 2 18 S 116 3 SR 171 -S 19 1 118 I -6 347 A 2 A 119 3 60 337 IS081718Z 184 11 lIS$ IDS 116 3 0 a _ 1 1 66 S0 I7 I t 0I
0B1718Z iR4 IiS.3 55 1816I A S 42 - 18 3116 S 217 5 IS 4 8 SS 3 8 S 21 119 6 6 336 20
081802 1S . 114. 6 I4 114 5 5 15 s3 0 I 11.6 9 A 13 112 60 72 1 s 841to 66 260 26
081806Z 18 7 114 1 55 18 5 114 2 SS 13 0 18 6 112.1 60 12 5 15 7 11 0 9 6 133 165 a R 6 65 403 26
0818122 IS S 113 3 S 15 113 1 SS a7 0 20 S 111 2 SR 117 -S 22 4 109 6 36 230 -10 0 5 0 0 -0 A
081818Z 18 2 112.85 6 19.2 112 6 SS 61 A 20 8 110 7 SR 134 A 22 6 10g1 36 260 _10 0 5 0 A -0 0 0
0818202 IS 1 112.4 65 1 2 112 2 S 13 A18 3 IR 6 SR 1 6 18 106 6 SR 422 10 0 A A 0 A -0 0
081906z 18 4 112 1 S SI 6 112 3 55 13 0 19 1 110 2 46 167 A 19 6 107 8 4S 46 10. A 0 A 0 0 _ 0
0819122 18 7 1120 5 S 111 86 17 0 18 8 1t0 1 S0 214 S 1 1 1 46 6 1 0 AZ1 5 SS "1 31081 o06 51 0S
0819182 19 0 112 1 S0 18 S 111 8 S2 35 A 18 6 110 5 46 231 A 1 A I09 3 40$12 16 0 0 0A 0. -R 0
320002 19 6 112 4 4 I A 112 A 5 38 0 1 A 112 0 46 216 S 0.0 a AA -
2006 20. 112 8 4 20 112 40 A -S 2 7 15 4 36 13 0. @ 0 0 a 0 0 A

092012Z 20 7 113 3 46 22 5 113 4 45 13 0 24 3 116.1 30 33 0 0 0 0 A -0 0 0 0 A A A -A A
A821A 21.4 113 6 45 21 S 113 6 40 6 -S 26 0 114 8 20. 40 -S 0 0 0 a A A A -0 A
0821002 21 8 114 4 40 21 7 114 0 40 23 0 0 A 0 0 A -0 2 A 0 -0 A 0 0 0 0 0 0
0821062 22 9 11S 3 3S 23 0 11S 4 3S a A 0 0 0.0 A - 0 A A 2 A 2 0 A 0 o - 0
082112Z 24.2 11.S 30 24 2 116.7 30. 11 0 0 0.0 A - 2 0.0 a 0 . -s A 0 0 2 0 0 - 2
082118Z 26.4 116 4 25 25 8 115 7 25 29 0 a 0 0 . 0 -A 0 0.0 0 A 0 -0 0 A 0 0 0 2 -0. 0

ALL FORECASTS TYPHOONS WHILE OVER 36 KTS
WRNG 24-HR 48-HR 72-HR WRNG 24-HR 48-HR 7 -R

AVG FORECAST POSIT ERROR 25. 136 311 331. 2 2 A A
A2 RIGHT ANGLE ERROR 5 S 7. 123. 170 0 0 0 A
AVG INTENSITY NAGNITUDE ERROR 1 3. 8. 1 0 .
AVG INTENSITY BIAS -1. 1 3 5. A 0 0
NUMBER OF FORECASTS 24 20 16 7 2 5 A A

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 1009. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 7. KNOTS

TROPICAL STORM GERALD

FIX POSITIONS FOR CYCLONE NO. 10

SATELLITE FIXES

FIX TIME FIX
NO. (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE

0 ISS241 20.RN 117.7E PCN 5 T1.5/1.S INIT 066 RPMK

2 151022 19 00 119 .0 PC 6 T1./1.5 INIT 08S PGTW

3 161800 19 6N 118E PCM 6 PGTU
4 151938 20..N 118 7E PCM T2,0'2,A INIT 0BS PGTw

S 160016 1S.BN 118.4E PCM S RPMK
A 160220 1.9N 118.6E PCM 3 T2.512.S /DI.'24HRS R PMK

16067A0 20.3H 117.8E PCN 6 PGTW
5 16o23 2600N 11sOE POC S RPOK
9 161113 20.1N 117 6E PCh S RPMK
10 161113 20 4N 116.7E PCS S RODS
11 16150 19,5 116 3K PCN 6 RODN
12 161800 19 IN IIS.SE PCN 6 PGTW
13 162241 18.4H I1 1E PC S OD
14 162352 18 ?N 11S gE PCS 3 RPMK
15 170000 19 ON 116 IE PCN 6 PGTW
16 170200 18 SN 116 0E PCN 3 T3.0/3.0-/DO S'24HRS EXP LLCC RPM
17 170200 15 40 116 3E PCN 4 T3 0/3 0 INIT OBS PGTW
18 172600 12.S 116 3K PCN 4 EXP LLCC PGTw
19 171049 18. 4 116 1E PCN 6 PGTW
20 171121 18 6M 116 SE PC" 4 RPMK
21 171441 17.9 116.1E PCN 6 RSKO
22 171800 19.ON IS .IE PCH 6 T3.5/3 S /Di S'O2HRS PGTW
23 17205S 18.0N 115.0E PC" 5 ULCC FIX RPMK .
24 172220 1830 'IS 2E PC0 3 RODN

25 172328 18.20 114,4E PCN 3 PGTW
26 172328 28.00 114 BE P0 6 T3.0/3 0 INIT OBS ULCC FIX RSKO
27 180140 IS 20 114.2 PC 3 PGTW

28 180600 18.10 114.0K PCN 6 T3 S/3.6-ISO0/12HRS PGTW
29 18068 18 SH 113.8K PCN S T3 6,3 S 'DR S'30HRS RPMX
30 181100 18 40 113.2K PC 3 RPMK
31 181226 18 3" 113.1E PCN 6 PMK
32 182042 18 ON 112 9E PC M3 RODH
33 182159 18 2N 12 SE PC0 4 P.1
34 18000 IS IN 112.6E PCN 6 PGTW
35 190045 18 20 112 SE P05 S T3 5/3 S-SO O19HRS RPMK
36 190301 18 6N 112 6E P C 3 RPm-
37 190600 12 65 112 4E PCM 4 T3 0/3 0 INIT OBS PGTW
38 190745 1? 60 111 9E P0 S T3 5,3 ' DO S630RS PSKO
39 191239 18 40 112 0E PC 4 PGTU
40 191141 12 3M 112 AK PCN 3 RPMK
41 191800 18.60 111 8E PC0 6 T3 03 0-/SO 0124.5 PGTW S
42 192210 19 20 III 7E PC5 6 RODh
43 192319 19 4 III SE PCN S T3 0,35 O S234S RPMK
44 200000 I9 4N 112 SE PLO 6 PGTW
4S 200020 19 9H 112 OF PC S T2 012 0 INIT OB RODS
46 200600 20 IN 112 9E P2N 6 T3 0/3 0 '60 0,24H0

c  
PGTU

4? 200733 20 30 113 4E PCN 3 ROPK
48 200733 20 20 112 SE PC N6 T3 S'3 S-SO 0,24HP6 0K
49 20101' 20 80 113 1E PLN S PGTW
S2 201117 21 0 113 2E PN 3 EXP LLCC RP N
S1 20111lt7 20 5 112 9E PrM 6 RO "
52 001200 20 55 113 4K P(0 PGTw"
S3 201521 21 7N 112 8K PC 6 RPMp
54 a0180 21 40 113 SE PC0 6 T3 0,3 0-,S0 R,24.P PGTW

S 202366 21 4m 114 aK P. 3 T2 6') 0 IUO S24HS RPm-

0 50 222356 21 70 112 7E PC5 RODN
S7 1000 21 80 113 7E Pc0 6 P0u
58 010221 22 SN IS 4K PC M3 EXP LLCC RPMP
S9 818720 23 SN 114 9E PC0 S PGTU
G0 211137 24 IN 1IS 6E PC0 6 RPOK

8 C1 811137 24 20 113 8E PCM S RODS
62 811200 26 8 .114 SE P

. . . .

6 0-W

03 0116001 24 7N1 11S6 SE P (5 6 P OMP
64 212236 26 4N 114 9E PI I 6OD
05 212332 26 RN 114 3E P 4S1 PS PM.

66 212332 26 3r1 1IS IE PN 56 PGT"
67 220 0 26 7N 114 6K PN S .O-P
68 2,6000 22 8 I2I 4E P410 6 FpGW"
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AIRCRAFT FIXES

rEi TIr r I FLT 70AMB OBS MAX-SEC-UND MAX-FLT-LVL-ND ACRY EVE EVE OPIEN- EYE TEMP (C) MS.
N, , 4 TI'"IT LVL H',T MSLP VL BAGNG DIPVELBPGPNI NAVOMET SHAPE DIAMTHTION OUT' IN' PSST NO3

I 352335 10 4 .. 18 44E I.00. 931 40 300 IS 030 42 300 20 7 3 CIRCULAR 10 .24 .28 *26 1
2 62242 18 Ff4 116 14 .2OMB 2423 973 330 47 190 32 20 2 I5 *16 *13 a

3 162313 38 54 36 E4 220OMB 2,941 980 5 30 (S240 44 320 65 3 5 2 +,32 *16 *34 2a

4 170933 38 55 336 3E 200MB 2943 90 55 030 20 360 50 280 90 S S CIRCULAR 20 *3S *17 .11 3
V 1 14< ...... .... 50 23 6 0 46 2MT 30 S 10 ,3 +26 .23 29 3
6 2142 13 4 4 1 4< 720MB 2930 979 70 52 090 (38 10 2 .13 -34 4
7 1-7236 34 1 13 34 8E 700MB 2932 90 50 170 20 35r0 39 040 23 35 P -13 'j is
8 .9.34 1 .. . 4 e E4 , 2MoB 2)S2 SS 120 45 390 49 320 s 13 5 

-
.

3 (2,4944 1' X(4 413 E4 13O4FT 984 45 120 40 200 46 320 120 12 7 *2 *27 *26 26 S

RADAR FIXES

...... ME .... EE F', . .ROB-CODE RADAR SITE
NO '2' 4<' 3TIbN RADA ACCOF SHAPE [,IM A9hJAR T8)DFF COMMENTS POSITION 488 No

I 3800 8 3M 113 BE LAND S"'e5 72706 16 SN I32 3E £9921
2 381920 38 ON 332 6E LAND 10203 72606 36 8N 312 3E 89923
3 302100 IX IN 3(2 S4 LAND 32234 72706 16 8 1 312 3 , 9983 .

4 8220 T' 3* 12 4E LAN3D 1271 72706 36 8 12 3E £9981
3 0 38 IN 32 4E LAND 12713 52706 16 81 112 3E £9981

6 190000 30 1 112 4 LUID ii14 S2704 16 8 112 3E 59981
190300 08 IN 12 3E LU44D 11614 52702 36 8. 112 3E 59981

390200 38 28 12 3E LU4D 33634 S3006 36 8N 332 3E 59983

9 190500 18 SN 332 3F L44D 11634 £3202 16 09 112 3E 59981
30 190600 35 SN 11 9E LUND 91134 £2208 16 89 312 3 £9981
11 1906e.0 1 8 SN 31 1 91 LHN[ D N13 NNWO 1 6 SM " 2 3E 59981

13 190700 18 SN III f LA N D 21933 5808 16 8:1 112 34E £9981
12 190900 13 6N 111 94E LN 0 1173 5334 16 8N 12 3E £9981

33 3930 38 a 78 33 E LUN',D 33523 S53402 1 6 8 N 12 3E 9 £82
14 191200 18 78 332 IE LUNrD 11814 53602 16 8M 12 3E £9921
is 191300 18 7H 112 a4< L4H48 3814 S3602 16 8N 132 3E £9981
36 191400 5 8 332 24< LAND 2114 S3602 16 8 (12 3H S9981
17 191500 3 S 12 24 LAND 2114 5360 2 16 8*N 132 3E 59981
13 391620 1- 14 332 1E< .... 23744 53402 3 6 SN 312 3E S9933
34 9 1602 13 - 33 111 LE 3I1' S_',3 S2803 21 9* 112 O 59663
2' 333700 ' 211 < 44,1' 4'/.4 534016 112 3E £9901

2 3r4 60 36 8N 32 3E 5998122 139232" 3 <4 432 I 4 L*4(3' S.'-4 £0209 36 88 112 34 £903 13 1 , 5-4 5O202 16 8N 32 319230, L: aI 2E 3HI E
"  

S998a
24 202220 I' '.4 44,1 4). 4160 14 SN 132 3 £9981

26 2002202 l 3' 2 112 34< L4.roI 33523 53625 23 99. 332 04< 59663742004E 34l4 4, -'< L*4I' 4 03 50406 16 SN 332 3< £9923
25 202729' 4' 33284 L.4D 4 "' 50406 6 N112 3E 59981
23 222.9444 2""N 3,(* 1 2 0< L*4D 4 ''3 50306 16 N 332 34< S9983
30 25 0702 2 2$ 333 3E L<,3D 6590 . 22 38 334 24 4500833 220 221 LN so '3 £046 16 89 12 3A S9903

32 200900 20 2N 33 24< LAN4D 2297',,. 22 3N 334 24< 4500933 200902 20 4N 333 24< LAD 5 .') S0306 36 8* 332 3E 59981
34 201000 20 4* 333 44< 4.81' 3IF6' L "' ' 22 34 It4 2E 45009
35 201100 20 6* 113 4 LURID 35' 70330 22 3 34 2E 4500S36 203100 20 534 13 8E LAND 3 S30 9 12 IF 9663
37 2o0100 20 2 N 113 44E L_4D 209S 70330 22 3, 114 24E 4500£."01 oD ICH 0Pa TOatN11
38 201300 22 23 313 34 L<34 3097' "0310 9 4505S
39 201400 23 1133 S4 L 2033 "2eB 0309 TE223 13 4 24

E  

45 s

40 203502 23 113 6E LAND 331 3219 22 31 114 2E 49005

41 201600 21 2N 13 SE L.ND 2S' 70309 22 3N 14 2E 450OS
42 2017See 21 Ii 13 6E LA,41' 20931 "2330 22 39 334 2E 4500S
43 2*G.22 2 7. 313 5E L r' 3s4., 70309 22 3 114 2E 4500S

441 2021< 240ciIIr I9 6E3 LC 41: 2S94 76923834 24< So0S43 2 0202 23... "4, (3 94 .. , 34 .. 704 22 38 I(4 24<I 500 - . .4-
46 0212 2 1 5N 11 23 L,4 W. 2S34 73604 22 38 14 2r 4S00547 202200 24 544 333 1 4 Lt 44D 3534 72904 22 3. 114 2 4s005
48 222902 C 944 334 34 L2SO 2542 6053222 38 14 2E 45008

43 232422 234<44144 4< L4.l1' 3533' 32930 22 38 114 2E 450S
0 23,322 23 744 34 42 L<t.44 6S4 050 22 3N 3424< 4005 04 ....... .... S ... 22 3M, 114... .... 2E 2S 6S0sees

51, 24 222 22 1 14 -( 64< L1 694' 720 22 39 3 14 24< 4 5005
52 2123,12 22 4 4 1 .4.1 6534' 80312 22 3t4 114 2E 4500£

INOPTIC FIXES

FIX TIME FIX IN4T4NSITY 9EAPE T
N, , p I T ION ,T IMTE I'm DATA '8M4 COMMENTS

3 210000 22 l1 114 5E 040 024
210302 23 N 1" I 235 024

3 2323.,, 24 944 335 94 230 025 59317 59316 S9303

f4OTI74< THE ASTEP7< 7 '34 31) INDICATE FIYES UMPEPE5E<TATIVE AND NOT USED F0 BEST TRACK PURPOSES
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BEST TRACK WARNING 24 HOUR FORECAST 42 HOUR FORECAST 72 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS

MO'DAIHR POSI UIND POS IT WIND DST HIND POSIT UIND DST WIND POSIT WINO DST WIND T WIND DST WIND
081412Z 19.3 137.6 25 0, 0. . -e. e. 0.a 0.0 0. -0 . 0 0 0. 0 -8. . e. 0 e . -e e
01418Z 19.6 136.8 30 0 e 8 0 : 3- -0l a"
OIS Z 9 20.0 135.8 30 0.0 e e -e. 0. e. e -0 0 0 0.0 0 0 0 00 0.

5 £34.9 3 0. 0.0 -0. 0. .0 0. e. -0 e. 00 0,8 -e. 0 . 00 ". . ,

22.6 132.6 . 5s1326 40. 6. . 25.3 128 S 60 17 5. 2a 125.6 80. 258 15. 31 1 122 7 6s 344. -@
0816 6Z 22.8 131.9 4S 22.8 132 3 40. 28. -5. 25.8 128.S 60. 192. 27 8 124.7 80 2S7 1S 322 122 5 65 382 -.

081618Z 22 a131. 42 11312 6. 0. 2.2 127.7 65 153. 27.9 124.4 85 214 20 31.2 1218 0. 323 5
081619Z 22.9 130.6 SO 22.8 130.5 50. 0. 0. 23.8 127.3 7 0. 89. 19 26. 123.9 90. 131 2s 29.3 120.4 as 312 S
081?0Z 22.9 130.0 S5 22. 129 6. 2 5. 2 62 7S 110 . 251 122.3 9 216 20 26. 1983 SO 446 -s

61706Z 22.9 129.S 6 822.9 129.S 60. 6. 0. 3.2 126.6 9. 91. IS 24 9 122.7 9. 22S I0 26.6 1199 50. 449 -2S.
081712Z 23.0 129.1 60 23.1 18.4 60. 39. 0 23.9 125.6 89. 109. 15 2S.4 1226 90. 2SI. 15. 27 9 119.2 60 430. -15
01718Z 23.2 128.7 66 23.3127.? 60. SS 0. 24.5 124.9 90. 105. 15 26.3 121.9 90, 272. 1S 28 7 118.4 40 478. -30
091900 23.6 128.2 65 23.4 128.2 60 12. -S. 24.S 126.1 ?S. 10. s 5 26 123 7 0 209. 15 30.1 £21.3 0 37S 15 

091806z 24.4 127.6 6S 24.0 127.s 60 25. -S, 288 12S.1 7S. 8 S 28.1 122.7 9: 226. 15. 31.5 120 2 S, 467 -10
0819122 22.2 127.0 6s 25. 126.9 60. S. -S. 28.1 124.S 69 109. -1S 31 122.0 59 231. -25. 34.5 120 6 40. 45. -15

0918182 25.7 126.3 65 25.9 126.4 60. 13. -5. 28.9 124.1 60. 117 -1_5 32 2 122.4 S0 230 -20 3S 8122.3 45 492 -S
081990Z 26 2 126.1 70 26.2 126.1 70. 0: 0 28 8 124.4 7S. 103. 0. 327 123.2 65 233. . 374 123.8 5S 5 .4 5
8819961 26.8 12 63 70 26 8 126. 0. 16 028.4 25.S 70. 65 -5. 33. 185460. 198 0. 00 00 0.
0819122 27.7 126.S 7S 27 126.6 7S. 13. 30.3 126.6 7S. 49. 0 33.S 127.1 60 139. S. 0. 0
081918Z 28.6 126.3 75 28.5 126 5 7S. 7S 0. 32.0 126.7 70. 16. S. 3S.3 1288 $ 5 232. 5 0.0 0.0 0.
092000Z 29.S 126.2 7S 29.5 126 4 75 0. . 33.2 126 ? 70. 67. 5. 37.1 12.0 45 332. 0. 0.0 0.0 0
0820062 30.3 126.2 72 30.3 164 75 10. 0 33.7 126.7 65. 114. 6.0 0.0 0 -0. 0. 90 0.0 0. - .
082012Z 31.1 126. 76 31.2 126. 5. . 0. 3.3 127.2 55. .. . 0.0 0.0 -0 0
.82018Z 31.8 126.9 70 32. 8126s6 70 19. 36.3128 2 SO. 0.: .0 .0 .::0. - 0 . 0 0 0. A
0021002 33.0 127.8 6S 33.1 127,9 65. 8. 0 36.9 131.9 45. l65 : 0.0 0.0 . -0. 0. 00 00 0. 3
082106Z 34.2 128.9 S 33.9 128 9 60 18. . 0.0 0 0 -0 0 -0. 0. 0 0
0821122 3s.4 130.4 SS 35.1 130. 55 20. 0. -. . 0.0 0 0. -0. 0. 0.0
082118Z 36.9 132.4 S0 36.6 132.8 $0. 23. 0 0.0 . 0 -0. 0: 0.0 0 -. . 0. 0 -0
082Be0Z 38.4 134.8 4S39.6 135.0 4S. II. 0. 0.0 0. 0. -0. 0. 08 0.0 0. -0 0. 0. 0. 0 -. 0.

ALL FORECASTS TYPHOONS WHILE OVER 3S KTS
HG 24-HR 49-HR 72-HR URNG 24-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 16 111. 230. 423. 16 111 230. 423.
AVG RIGHT ANGLE ERROR 11. 73 149. 316. 11 73. 149. 316.
AVG INTENSITY MAGNITUDE ERROR 1. 6. 14. 13. 1. 6. 14. 13.
AVG IMNTENSITY BIAS -1. 3. 9 -11 -1. 3 8 -11.
NUMBER OF FORECASTS 25 21 1 13as 21 17 13

DISTANCE TRAVELED BY TROPICAL CYCLONE 15 1712. HM

AVERAGE SPEED OF TROPICAL CYCLONE IS 19. KNOTS

TYPHOON HOLLY
FIX POSITIONS FOR CYCLONE NO. It

SATELLITE FIXES

FIX TIME FIX
N0. (2) POSITION ACCRY DVORAK CODE COMMENTS SITE

1 121800 17.9N 140.9K PCN 6 TO.9'0.0 INIT OS PGTU

2 122043 17.SN 138.6E PCN 6 ULCC FIX P0TH S
3 130923 17.3H 139.OE PC" S T. SS IMIT OBS PGTW
4 £49052 19.01 139.36 PCN 6 TI..'1.0 /DO.524HRS PGTW
S 141200 19.7N 137. E PCN 6 PGT"
6 141400 19.914 136.9E PCN 5 PT.

14180 19.6N136.6 PCN 6 T2.0/2.0 /DI./0S9RS PTIJ
9 142142 2.M 136.4E PCN S PGTW

t 0 142229 19.SN 135.OE PCN 3 T1.S'1.S INIT OBS RODN
I* £80000 19.3 136.06 PIN C ULC FIX PI X "GTU
11 150663 20.3 133.6 PCN 6 ROON
18 160866 19.9 134.4E PCN 6 RSKO
13 161002 20.ON 134.1K PCN 6 ULCC FIX PGTW
14 1S1340 21.61N 133.06 PCN S POT-
15 151e80 22.24 133.96 PCN 6 PGTW
16 151938 22.ON 133.6E PCN S Te.52.S 'DO.SS26HRS PGTH
17 1S223S 23.01 132.1K PCN 3 EXP LLCC PGTH
15 160039 23.3. 132.E PCN 4 EXP LLCC PGTX 1

R 10 1606 4 2IBM 132.7 PCN 6 T3.0'3.0 ULC FIX PGTH
9 20 160641 21.94 132.7K PCH 5 T3.1,3.1 INIT 095 00DM
8 21 161001 22.0N 132.66 PcN 6 ULC FIX P0TH
I2 161319 22.6 131.E POE NS ULIC FIX PGTU

23 161926 22.6N 130.6 PCN S T3.S'3.5 IDI.0124HRS PGT U

24 162190 22.8H 130.3E PCN S PGTW
25 162211 22.9M 130.0E PCN PTW
26 1701o0 2281" 29.SE PCN 6 POT U
27 17000 a .22 129.SE PCN 6 ULCC FIX PGTU
29 170628 23.1N 120.?E PCN 8 T3.5'3.5 /DO.5/24RS PGTW
89 170940 23.2N 128.3E PCN 6 ULCC FIX PGTH

30 171040 23.2 128.36 PIN PGTH
31 171441 22.51 128.3E PCN 3 RSKO
32 171913 23.44 £277 PCN 6 T3.S.3.5.SSO.0124HRS PGTW
33 172039 22.91 216 P2 N 4 PGTW
34 172328 23.314 127.76 PCN 3 T4 0,4 0 INIT OBS RSK 0
35 172328 23.21N 128.3E PCN S PGTW
36 18140 23.6M 127 9E PCN 3 PGTH
37 1915 24.3 127 6 PE N 3 TR.Sl3.,S I.O124HRS PGTU
38 180919 a 4.8 127,4E PCN 5 ULCC FIX POTH
39 181025 24.98 127 36 PCN S ULCC 6IX PGTH

S 40 1s1100 24,5 1£22.96 PIN S ULCC FIX RPMK4
41 181900 26.01 125.SE PCN 6 T3 513 5 SO 0124HRS ULCC FIX PGT.
42 192042 26.08 126 £6 PCN S RODM
43 IS2IS9 6.9 1267E PCN 4 EYEUALL 0PM NE PGTW
44 182303 26.4M IS.4E PCH 3 T4 O'4 0 /50 0/24HRS RSKO
45 192303 26.01 126 PIN 4 PGTU
46 199120 26.1 1 26.E PCN 3 PGTU
47 19600 26.71 126.36 PCN 4 T3 S13 5 IDI 0124HRS PGTH
40 19074S 26 914 12s.9E Pll S RSKO
40 191039 2681 H126.4E PCN 4 PGTH
SO £91200 27.SN 186.7E PCN 4 PGTH
SI 191400 282 1 s6.3E PCN 5 ULCC FIX P GTH
52 1918900 2914 126 16 PCN 6 T4 014 @-DO S/23HRS ULCI FIX PGTH
S3 122010 28 ON IS 6E PN 4 ROOM
64 192137 29 71 125 8E X N 3 PGT-
SS 192239 29 .N 125 9E .114 3 PARTIAL EYEHALL S-S6 PGTW
S0 200059 29.O14126 3c PCN 3 PGTH
67 200600 30 1 126.1E PcN 4 T4 014 R-ID S"24HRS P GT"

So 200733 39 IN 126 SE PCN 3 T4 0,4 S /S0 0'31HRS AS6O
S5 200733 30 O1 26 E ¢N 3 T4 '4• I0I 08 PM.-
60 20090 30 4N 126.2E PCM 6 ULCC FIX PGT.
01 201117 31 2N 1 26 2E PCN 4 9OD.
6 2012900 3t 11 £2646 PCN 4 PGT
3 201340 31 11 £26 SE PIN 4 P0TH
14 ae0190 31 71 16 9E PIS4 3 /4 e-HI 0/24HRS P T.

02017 32 N 1 27 1E P(N 4 ROIN
66 a02116 32 IN 127 2E PIN 6 FGT 0
67 292356 32 6M 129 4E PIN 1 RN

68 202356 32 71 128 2E Pll 3 T3 S14 0-/HO SIS1RS46
qS 210039 33 3M 128 I PINm S ULCC FIX FOTl
,e 210720 34 61 129 3E PN 5 T2 S,3 S-'/l 6'24H06RS
71 210956 35 0N 129 7E PC S Te 6'3 S-HIl 6.27HS l0I
72 211053 5 01 £30 £E P ( 6
73 21120 35 21 £30 4F PUN 6 ULrC FIX
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74 211320 35 3N 131 2E PCN 6 PGTW
75 21200S 37 3h 132 46 PCN6 R5KO
76 212332 38 7N 133 SE P65 S R56O
77 22000 38 6N 134 7E PCN6 PGTU
78 220526 40 75 13S 7E PC7 3 RODM
79 220526 38 5N 138 2E PCM 6 PGTU
80 20935 41 45 136 4E RCN 3 ULCC FIX SKO
81 230000 42 3N 139 7E PCN 4 EXP LLC PGTU

AIRCRAFT FIXES

FIX TIME FIX FLT 70OMB 08S MAX-SFC-WND MAX-FLT-LVL-U5D ACCRY EYE EYE 00IEN- EYE TEMP IC) MSN

No 424 POITIO LYL ST M SL P V6L'850R541N DIR'V6L'BRO'RNO NOV/MET SHAPE DIAM/rATION GIST' I N' D p/SST No.

I 16022S 23 ON 132 36 ISOOFT 992 SS 210 130 270 S2 210 130 3 3 .2S..25 +24 28 2
160620 22 5 132 0E 1S00FT 990 as 080 32 080 15 090 65 10 0 O +25s 3

3 160856 22 65 131 36 1.007 50 160 2 2 42 20 78 102 '2 +26 3
4 162055 2284 130 36 700MB 29S1 S7 040 90 060 53 340 70 20 30 +16 .13 Ell

162330 22 5 109 7E 700MB 2942 70 350 60 100 6S 350 IS 10 20 813 813 *12 4

6 170653 22 9N 129 66 700MB 2892 70 350 80 090 62 350 78 10 10 14 +14 S
7 170833 23 0" 129 26 702MB 2892 977 70 350 145 070 70 3SO 107 5 5 +13 +13 S - -
8 172036 23 3N 128 3E 700MB 2856 970 6S 080 70 200 74 090 110 10 30 .13 +15 e10 6
1 172343 23 69 128 36 ?008 2863 973 60 350 90 2S0 7S 170 10 5 1S CIRCULAR 60 +15 -15 +11 6
10 180900 25IN 127 36 700MB 2VSS 40 210 120 130 67 030 100 510 IS .16 .13 7
11 181134 25 2N 127 06 700MB 2845 220 61 120 115 2 15 -IS -17 'IS 7
12 182344 26 ON 126 36E 70. B 28 964 S0 220 30 230 39 290 93 S S C RCULAR S -13 '16 -12 8
13 190226 26 4N 126 26 700MB 2799 963 45 310 90 240 S7 150 1 20 5 8
14 190832 26 9N 126 66 700MB 2818 7S 050 90 260 7S 170 58 5 3 CIRCULAR 15 +14 . 'IS 9
IS 191127 27 75 126 86 700M8 2814 966 40 290 130 280 40 220 120 5 3 CIRCULAR S '40 .16 +10 9
16 192142 29 2S 126 2E 700MB 2804 75 13e 120 220 72 120 827 12 2 ,14 .16 ,12 10
17 192338 29 SM 126 46 700MB 2812 96S 60 050 45 160 61 050 6S 12 3 +16 +16 +16 10
18 200850 30 7N 126 36 700MB 2797 965 70 130 60 220 73 140 140 10 10 S +1 16 11
19 20110S 31 24 126 76 "80MB 2806 280 78 210 130 15 10 '14 '16 1.
20 202040 32 55 127 3E 700MB 2853 973 270 70 180 60 10 S 12
21 202330 33 IN 12776 700MB 2862 97S 232 S6 140 12 5 5 CIRCULAR 20 '14 '13 +13 12

RADAR FIXES

Fix TIME FIX EYE EE RADOS-CODE RADAR SITE
NO Z PO5ITION RADAR ACCPY SHAPE DIAM ASUAR TDDFF COMMENTS P0511iON WMO NO

8 I 17000 23 GN 128.76 LAND S4512 5"" 26 ;N 127 86 47937
2 180800 20 ON 127 SE LAND 6's 5... 24 8N 125 36 47927
3 180900 20 0N 127 SE LAND 6'6 50000 24 8N I2s 36 47927
4 181000 20 3H 127 46 LAND 6''.S 03519 24 8 125 36 47927
S 181100 2s 4N 127 IE LAND 6'''4 52819 24 8H 120 3E 47927
S181200 20 05127 36 LAMB 64,3 S"" 26 25 127 86 47937
7 181200 25 SN 127 06 LAND 6// 4 53008 24 85 125 36 47927
8 181300 2 IN 127 16 LAND 64,12 53111 26 25 127 6E 47937
g 181400 2S IN 127 06 LAND 54/02 52704 26 25 127 86 47937
10 181400 25 IN 127 1E LAND 6 //4 5""_ 24 SM 125 36 47927
11 181500 2S 2H 127 16 LAND S4/13 50308 26 2N 127 86 47937
12 181500 25 3N 127 16 LAND S_/4 53615 24 85 120 36 47927S
13 181600 25 SN 127 1E LAND S4/12 73608 26 2N 127 2E 47937
14 181600 20 SN 127 16 LAND 5"/-4 53611 24 SN 125 36 47927
15 181600 25 4N 126 36 LAND 6"'3 53012 27 6N 121 I1 S8760
16 181700 25 8H 127 0E LAND 54'12 73614 26 2 127 4E 47937,
17 181700 25 SN 126 26 LAND 6/3 03012 27 6 121 16 58760
18 181700 25 7N 127 26 LAND POOR 60 OV 3620 26 2N 127 76 47936
19 181800 26 1N 126 86 LAND 6///4 53019 24 8N 125 36 47927
20 181800 25 75 126 1E LAND 6'..3 S3212 27 6N 121 16 58760
21 181800 26 IN 1 6 8E LAND 54'32 73416 26 2N 127 86 47937

22 181800 26 ON 126 76 LAND POOR 60 50 3250 26 25 127 76 47936
23 181900 25 9N 125 9E LAND 6'' 3 5"" 27 65 121 16 8760

S24 181900 26 49 126 S LAN 6''/4 532 24 8N 120 36 47927
25 181900 26 25 126 36 LAND 54-12 73219 26 2N 1 27 8E 47937
26 181900 26 25 126 3E LAND POOR 60 OV 3140 26 2 12 7 76 47936 - . .
27 182000 06 2N 125 8E LAND 54/12 72923 26 2H 127 8 47937

t 2 •8 182100 6. 38 Ias 66 LAND 6"'_3 S3IS 27 65 121 1E 58760
29 182100 26 IN 12S 8E LA.D 54,12 72718 26 2N 127 86 47937
30 182200 25 7N 126 16 LAN 10282 72011 26 2h 12786 47937

31 182200 25 89 1261E LAMB 6/ 4 S'''' 24 8N 125 36 47927
32 182300 2S 9 126 26 LAND 20442 71410 26 25 127.86 47937
33 182300 25 95 126 1E LAND 35"3 50' _ 24 8 125 36 47927
34 190000 26 0 2I6 26 LAND S4S2 50105 26 2N 127 86 47937
3S 190000 26 2M 126 1E LAN 3//4 03614 24 8N 125 3E 47927
36 190100 26 2H 126 1E LAND S4'12 73610 26 2N 127 8E 47937

*37 10200 27 ON l2S 86 LAMD 5//2 52410 27 65 121 16 08760
38 190200 26 3N 126 1E LAND 65"2 73609 26.2N 127 86 47937
39 190300 26 65 126 26 LAN 6/4 73608 24 8N 120 3E 4'927
40 18300 26 SN 126 16 LAND 68''2 73510 26 25 127 8E 47937
41 190400 26 5 126.16 LAND 64"/2 73608 26 25 127.86 47937
42 180400 26 126 16 LAND 6//3 5190S 24 8N 120.36 47927

B 43 180400 270 5 12S 8E LAN D 5"'2 5340S 27 65 121 IE 58760 I
44 190S00 06 35 126 1E LAND 5/_4 S1812 24 8M 125 36 47927
45 190500 06 5N 126 16 LAND 64'13 73608 26.29 127 86 47937

B 46 190S0 27 ON 125 86 LAND 5'''3 53405 27 65 12 1 E S76e,
47 190600 26 6N 126 06 LAND 6"'3 S3422 24 8N 120 36 47927
48 190600 26 6N 126 2E LAND 64/13 70302 26 2N 127 86 47937
49 190700 26 75 126 26 LAND 64'13 70204 26 aN 127 86 47837
50 190700 6. 75 OS 9E LAND 6_'3 02805 24 8N 120 36 479 27
SI 190700 27OM 18S 86 LAND S'-'3 53405 27 6N 121 1E 58760
52 190800 27 ON 12S 86 LAMB 5' '3 S.oO. 27 AN 121 1E S8760.
53 190800 26 8H 126 26 LAMD 64,12 70306 26 2N 127 86 47937
54 180900 27 IN 126 46 LAND 41.2 7.210 26 25 1 7 8 47937

B 5 191000 27 ON IOS 86 LAND S'"3 50000 27 65 121 16 58760 " "

S6 191100 27 2N 125 76 LAND S"..4 03408 27 65 121 1E 58760
S7 191100 27 3M 126 66 LAND 64'12 70215 26 2N 127 8E 47937
58 191200 27 7N 126 SE LAND 54/73 70112 26 2 12" SE 47937

. S9 191300 27 SM 12S.5E LAND 5//14 53408 2 6N 121 1E 58760
60 191300 27 9M 126 56 LAND 64'14 73611 26 25 127 86 47937 S
61 191400 28 39 126 5E LAND 35,/04 S'/// 28 4N 129 SE 47908
62 191400 88 49 126 66 LAND 65"/3 73617 26 25 127 86 47937
63 191400 27 75 125 5E LAND 5_ 4 53408 27 6N 121 IE S8760

* 64 191500 a8 I156 6E LAND 75"3 73621 26 ON 127 8E 47937
6S 191500 28 65 126 5E LAND 35/ 4 53616 28 4N 129 56 47909

0 66 191500 87 85 125 SE LAND 5..4 53408 27 6N 121 1E 58760

67 191600..8 05 1 E AND 5 .4 3408 27 65 121 16 5876068 I'417/0, /44 IL'.,) i,., 1. 4 ',4616 'IS t~ I.~ 432

269 1370 I 151 0 4 1.44-9 -6 . IF '1'47o 6 9 .. .. "1 .. . .. . , f ..... .... " 40.... .. .....
0 70 l9I W - ,U 6. "SI, . 4 03409 e. .'I I, 1 , ''2.42

72 1920 e %.+ 36 L.i'I 4S24 S 28 4N 1.- E 4"30
73 192100 '2 . I,, 56 + .. 6 ,4 £3412 ' I 1 IL 52'-+ .

74 '42100 .8 05 h,6 26 .4* IS 04 0301628 45 4.14 SE 4 '2
S75 192200 78 . 12 S 56 4 03412 2' 61 1 1 I '-'e
75 192200 23 ON 1,6 26 LAMB 0?.FS 0 561 1 29 40 I ' SE 4" S
77 192400 ,'* 29I 26 L+1r1, 65 5 £3613 27 40 4 5E 4."449

I 78 2.0000 29 29 let 66 LASI' 6 ,4 13612 2' + I I 46 5262
79 20.00 24 EN 4 [ 3 4.4D 6I. 1S P0224 28 401 1 '0 4"9"
R0 2001 0 /4 4r4 ,6 LA N[ 6 "4 5612 2 60 I. I 16 '50

41 20000 7;4 E 86I AND 6 a4 0112 6I'l I[ L7o.
42 200300 40 ON h26 06 LAl 7 350212 e + 11 1E 08760
43 2.030 .7 .5 LAD ' '3 ... 3 4 13.0 4E 4:80 60
84 210000 33 ON 127 7F LA MD 6 0319 33 4j 130 46 4'806
85 21040 33 24 142 06 LI1D 6, '3 0149 34 45 430 46 4,90686 240200 34 4... 428 26 LAMB. 6 .3. 00446 33 4A 130 4E 4'506 .:.:.

9' 20300 33 61$ 128 46E LAMBD 6' '3 004416 33 4~ 4310 4 1 450"6
8 240400 RN 12466 LACdE 6 3 044 3144 44 4-80A .
324000 434 1286 LAMB 6 S 00444 33 4N 1 104 4.0806

30 0101, f4 -N 123 06 LAIrI' 6 ,2 50043 33 4N 130 441 4'806
31 210710 4 4 '1. 2F t...'L 20403 022 3 45 110 4L 4*'80
342 210800 14 51 1423 46 .4,246 21443 50443 34 440 44 4'806 I
I1 240300 34 65 4076 t.j." 2123 00746 43 4N 41 4 4606
34 2430 J4455 123SF . ] 05- ' ., 34 NI 2 bE 4 .3
... 244000 44 . 10 26 IL+. .I 2 4 0 4 33 45 .4 40 4 t .

96 24e00 34 /'e 423 86 LeB 6002 0 "0 34 3M 432 .4 4 '3..
9 244400 14 5 140 0I LA. II, 20462 00916 t3 45 I40 IE 4 806
38 244400 4540. LAMlB 40 40,-. 305444 4I'.'4" ",17
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99 211300 35 N 131.2E LAND 65,51 50422 34 3N 132 6E 47792
100 211300 3S.AN 131 I LAND 304'IS0327 33 4N 130.46 4706

2 30 3 .N 1312E LAND S"' 90627 3S SN 133 1E 47791 .
102 211400 3RN 131 46 LAND SS/" S022 33 4N 130 4E 47r96
103 211400 35 SN 131 4E LAND 6SS'1 90422 34 132 6E 47702
104 211400 35.9N 131.3E LAND S5"' S0322 35 SN 133 1E 47791 -
109 211500 36 IN 131 RE LAND 65'1 S'022 34 3N 132 GE 47792 -
106 211500 36 26 131.6E LAND 5"'1 90322 32 4N 120 4E 47806
107 211900 36.2N 131.SE LAND 55"' 90322 36 SN 133 15 47701
108 211600 36 SM 131 E LAND SS"' 50622 3S SN 133 IE 47791
109 211700 36 7N 133,2E LAMD 69"' 90622 35 SN 133 1E 47791
110 211800 36.911 132.7E LAND 69"' 50724 39 SN 133 1E 47791
111 211900 37.ON 133 2E LAND S"' 90727 35 SN 133 16 47791 -
112 212000 37 2N 1 33 .6E LAND AS' 0927 sS SN 133 16 4779 1
113 212100 37 SN 134 0E LAND 6S/// 90527 3 SIN 133 1E 47791
114 212200 37.6N 134 SE LAND 6S' 5 0622 3 S Nr 133 1E 47791
115 212300 37 9N 134.55 LAND 7S"' 90622 3, SN 133 1E 47791
9116 220100 38 7H 137.7E LAND 61""'/ 37 8N 139 9E 47572 -
*117 220200 39 2N 137,0E LAND 37 7N 138 SE 47S72 -"

SYNOPTIC FIXES

FIX TIME FIX INTENSITY NEAREST
NO (Z) POSITION ESTIMATE DATA (NM) COMMENTS

1 181800 25 SN 126.3E 060 040 47929 47936 479a7

NOTICE - THE ASTERISKS IX) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES.
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lC7BLDPRESIN1
DETTA ATA

BEST TRACI WABNING 24 HOUR FORECAST 49 HOUR FORECAST 12 l..U FORECAST

lO'DA0HR POSI WID POI WIND D5r WIND oPOSIT WINO 050 WIND POSIT WIND DSTO WIN POIT WND DS IN

28231B2 1911 0 22 22 
o2 _DS 

-2I 
POI 

B 
WIN 

BS B 2 2 2 B B - BB 0 B -

2823062z 15 143o 2 2 2 2 - 0 22 2 -e 2 02 0o - 2 Be B -

* 2823122 o912 2o 22 0 2 0 2 0 2 o o 22 BB B -2 B 00 BB B Bo

0282 22 8 139 8 2 22 22 2 - 2, .2 ,- B o B 2 2 -

28208 H 8 37 a. A2 22 7o3 2 3 1 B B BB BB B -

284122 21l 4 116 1 0 21 7 13 0o 25 4 S 00 S 2 0 2 S -o B B B B B B -B a

08 249 2 2 21 0 131 2 4S Io S 2 o 22 2 -2 2 2o e B B B -B B .22 B B o. -Be

'0 82B 23 3 1334 2 S 13 1 2' 137 5 0 0 o -o 2e 2o22 2 - 2 B B o B B 0 B

21*LI FOPECASTS TYPHOONS WHIL E OVER 3D 805
WRG 24-HR 48-HR T2-HBRG 2-R 8H 2H

AVG FORECAST.POSIT ERROR 46 224 2N 2oH B-BRB 72-H

AVG RIGHT ANGLE ERROR 8 6 0 B 2
I"5 I NTEN SITY MWHSNIToE ERROR 6 2 5 0e

AV INTENITY 815 6 2S 2o

NUMBER OF 0ORE ST I 1C' 0S 'T B 2

DISTANCE TRAVELED RV TROPICAL CYCLONE 15 605 NM

AVERAGE SPEED YE TROPICAL CYCLONE IS 1 OT

SOTFLLITE Fl-ES

FPlO TIME l
* OOTI4N FD D~oRAP CODE COMMENTS SITE

1 I III ONt 2O P05 6 TI 0'1 2o30OSPY
* 2 2 2)0 0 loS 142 CE 1111 NTLC 1'1Tr

* 3 -20521 1'N 1332 PCN 6 ULI'10
4 22203 I, 10 141 '0 " E N 61 L '

* e6 ' 10' CO 3' 140 RE Ff3 N 1"TSTIS D03FP

23214 1*1 fl4141 S 'j 1C I1'.

2312 I " 4141 P'S
1  

ULI l

' 211 - 1' 4 141 UL, IO 332 Ph SNDO 1 65 142 3DE 30

1" 2 012 1'4 11 14 041 10 T6 l- FT,

13 2412 e 0 NS 192 I34 02 2 '02. S'SHS31'.F

14 24.- A" l "I116 U'L 5 , 4 AN 136 9E 'T

IS 
2 4

1 1'-~ 1 311171 I , IF 'PC IVl

* , 5 2413 N'5 ' L IYS3C l SCOOP' 2S 3N 13F IF CI

-A" I 24 Tll F I' 33

* 24 '31 I- ' P..

AIRCRAFT FlOES

I- TI -3T TR.MB 083S MAY-SEC-WND MATFPLT-LVLWUND NACCRYT DOSY INE 'TEMP l 'T 5"
flY TI'S 3L I, MOLP 003' RRG NG DIROVEL URGORNG AV0-ME 'E1 IMY.IN TOI- PST N

-~~ ~ ~~~ ?,A400 2 I 4 eF 9 20 100 92 168O 20 122 92 15 4202 2
4 0 T41 s'II ? l20l 3 2242o132 162 22232 90 12 62 :215 P 23 3

riUTICE TVI ,STRIp '* INDICATE FlXES UNREPRESENTATIVE AND NOT USED FOR BES T TRCEPRO S
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|S

IIK~

EST TR DATA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST.OD/1PST WID PST WN ERRORS ERRORS ERRORS ERRORS 6
MO-DR/HR POSIT W POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DOT WIND POSIT WIND DST WIND0826062 z 2 14S 9 0 A A A A A - A 0 A R A A A R A.AH08a6O6Z 8 0l 0 - 0 0 0 00 0 0 0 0 0 0 0 0 00 00 0 0 0

9a14S 20 0 0 0 00 0 -0 0 000 0 -0 0 00 0 0 -
0826102 41IS B 25 0 0 A A -R A R0 0.0 R -R A A 00 A -A A A 0 A -0 A
0826162 ie a 145 5 30 A A A a 0 -A 0 0 0 0 - A 0 0 A0 A -A 0 . R0 A A -A A
0R702 16 144 9 3S1 IA 14 30 12 -S 13 0 143 7 45 67, -IS IS9 141.S 60 2207 -10 17 8 138A 70 411 10082706z 11. 1.... I082712Z 11 4 44 4 414 144 6 40 12 0 14 0 143 0 60 74 0 16 3 140 1 70 248 0 17 7 136 2 A0 429 20

143 9 S0 It 143 8 45 H -0 14.1 141 7 6 61 S 10 0 133 3 68 073 OR 183 134 1 SR 491 05
071RZ 12 143 3 60 12 0 143 0 00. 6 -I0 14 9 140 6 70 139 10 17 0 137 8 0 333 as 19 I 133 0 9S 546 30
OR4ARZ 13 2 142 6 60 13 1 142 0 O 0 15 4 139.6 70 19 0 180 136 3 80 430 20 202 132 3 90 618 2000862Z 13 6 14 a 6 0 13 7 141 8 60 6 0 16 1 3S a 70 23 0 A I7 13 7 1 0 A R 20.6 130 3 SR 609 10
0828122 132 141 2 O0 14 2 140 9 60 62 0 16 S 137 8 7S 270 10 1 9 134 0 A0 027 10 20 7 tOg 3 90 668 a
082812Z 12 6 140 9 60 13.0 140 A 60 70 0 14 A 130 6 70 22 IS 16 130.8 A. 38 1s 18.0 128 1 90 52 -s
0809002 12 3 140 3 70 12 2 140 3 70 6 0 12 3 138 4 90 63 30 13.7 136 5 100 049 30 16 1 134 7 110 494 S0829OZ 122 139 6 70 122 139 S 70 1. 0 127 137.3 90 127 30 14 4 134 6 100 075 20 17 0 131 6 110 00080912Z 120 139 0 6S 10 1390 70. 6 S 1091361 S0 ISA 2 1471329 10S 90 20. 1741293115 $02. 0
0829182 11 6 138 0 60 12 0 138 a S 30 S 124 136 6 B0 144 15 13 9 133 8 S0 316. -S. 16 2 130 3 108 472 -10
08300RZ 11 0 137 9 60 11.0 137 9 60 0 0 10 6 134 6 70 32 0 12 0 129.9 AS 146 -O0 13.7 12S 3 JRA 239 
0630062 10 6 137.1 60 10.6 137 0 60 6 4 10.6 1336 70. 40 -10 it 7 129 3 8. 155 -30 129 124.6 100 182 2
0630102 IA 4 136 3 OS 16 S 136 3 60 6 0 IA.7 130.9 70 67 -10I11 7 12 9 0 8 189 -40 13.1 104.7 0 210 3083018Z 10 3 130 4 60 S0.4 135 4 65 6 0 10 5 1319 AR AS -10 11 3 18.0 90 168 020 1a 7 123 3 1hA. 14 SS
0831002 10 I1234 4 70 10 0 134 4 70 . 0 10 4 130.6 90 61 -10. 120 126 0 110 169, 20 14 2 120 90 121 4S083"162 10 0 133 3 AR 0 3 133 5 AR 22 0 10 7 12 4 105 109 -10 12 7 124.0 100 106 30. 1.3 11 8 AS 148 30083112Z g 9 13J ,' 124631102 9 9 130 1 60 101 132 1 8 1 0 0 0 1270 110 99 -10. 13 2 121 9 SR 144 08 15 5 117 0 70 11
08 9 6lse 1 30 7 9 S 8 130 7 90 10 -5 10 4 15 0 115 S1 0 12 5 119 8 90 109 35 10 3 115 4 95. 126 20
090100z 9 6 129.5 10S 9.7 129 100 -5. 107 104 1110 46 15 13 0 119 0 85 90 40 16.1 110.1 S 9 00901060 9 4 121 110 9 5 128 1 115 6 0 10 4 12 90 4a 10 13.4 117 3 85 16. 30 17 3 114.4 AS 14
0901102 9 4 106 8 12S g 4 126 12S 0 0 11 0 121 3 100 63 35 16.2 117.4 9S. S. 30 01 A 113.4 9 2 6 S
090118Z 9 8 12S.6 115 9 6 125 110 13 0 it 3 121 S 100. 16 40 14 4 116 8 90 30. 10. 18 ? 110 1 8S 9S -30962002 9 9 14 1 9 100 124 1 100 0 5 11.8 119.6 75 48 30 14.8 1160 90 07. S. 184 1129 100 40
0900062 10 3 1030 75104 12 7 S 19 10 102 S 118 1 80 60 2S5 10.4 112 90. 30 0 12.6 1127 100 92. 20.
0902123 10 8 122.0 6 108 11 0 20 10 10 1S2A 117A AS 69. 0 S. 114.2 90 7 -10 .A 110.9 0 83 30
090212 11 3 101.2 S 11 0 101 380 19 25 13 3 117 S 65 72 10 16 3 113 90 74 2 IS 010 7 1R 74 400943002 10 2 100 3 40 10.0 100 4 50 13 0 14 5 116 5 70 01 -IA. 17.0 110 9 65 00 -10 O 3 148 A 0 78 380903002 10 9 119 4 55 120 19 4 55 1a 0. 1 2 110 9 AR 51 -10. 10.1 111 9 SR 77 10 01 4 107.0 70 7 3590312 13 8 118 4 6 13.6 113 S 60 0. 0 17 0 114. 7 90 32 -10 20 .6 11 0S 70 31 4. 3 83 6... 30, 63 s

03182 14 S 117 4 7S 14.4 117 4 ?S 6 0 17 8 113 3 100 19 -10. 21.2 IRS 0 65S 33 0 4 0 A 0 0
0 904402 10.0S 110.4 A S IS 1 116 5 80 a 0. IA 3 110a 4 70 11 _2S 01.8 IeaA 1So 40 a 40 AA0090406 Z. . 9 110 4 90 16.0 110 S 90 A. 0 19,3 111 1 74 6 -1 20 9 107 0 35 o -S A 0 0 0 0 -0
0904102 16.7 114.3 100 16 7 114 4 95 6 -S 19 g11 0 3 70 13 0 23 9 107 4 30 61 0 0.0 00 -0 0
0904182 17.0 113 211 17S 113 2 11 0 0 21 0 109 0 75 16 1 40 0 0 -0 0 0 0.0 0 -
090002 18 3 112 0 1 0 16 4 "0 . 6 t 01 5 106 070 00 00 0.0 4 A R -4. 0 A A A A.A.-
0900062 1901110. 80 19.31... AR 0 0.23 0 140 30 30-IA 00 04 A -0. 0 00 4. -0090s12z 20 I 110 4 70 00 1 0 70 13 A 23 17 8 30 6 4 0 0 - 0 A 4 . .
096s182 0 8 109 4 60 01 0 109g0 60 16 0 0 4 0 0 0 - A A - 0 . 0 0 0 0 -002 01 6 IA 9 S0 21 6 108.2 0 13. 0 4 0 0 4 1 04 0.4 0 0 0 -0 0 .0 0 -.
0900062 2 102.0 40 0 1 IR 0 4.10 , 0 0 .. -0 . 0 0 0 0. - 0. . .A .A A
09061 .2 a 91.72 30 0 0 -.. 0 a0 0 0 -4 0 00 00 0 -0 0 0 0 A 0 -0.

ALL FORECASTS TYPHOONS HILK OVER 35 KTS
URNG 24-HR 46-HR 72-HR URNG 24-HR 46-HR 72-HR

AVG FORECAST POSIT ERROR 13 80 179 079 13 80 182 227
AVG RIGHT ANGLE ERROR 10 63. 149 240 10 63 149 240
AVG INTENSITY MAGNITUDE ERROR 3 14 17 19 3 14 IA 20
AVG INTENSITY BIAS I 1 7 10 1 5. 7 15
NUMBER OF FORECASTS 40 39 30 31 42 38 34 30

DISTANCE TRAVELED By TROPICAL CYCLONE IS 2806. MM

AVERAGE SPEED OF TROPICAL CYCLONE IS 10 KNOTS

TYPHOON IKE
FIX POSITIOHS FOR CYCLONE NO. 13

SATELLITE FIXES

FIX TIME FIX

NO (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE

1 260000 82N 146 RE PCN 6 TO 0/0 6 INIT 080 PGTW
0 260617 A AN 140 7C PCN S PGTUH
3 261800 9 6N 140 aK PCM 0 TI 01 0 INIT 08S PGTW
4 20S0 1 0 S 145 3E PCN 3 PGTH
5 262131 10 45 14S 4E PCN 3 PG I
6 270019 IA SN 140 E PCN S TO 0/20 8 'D2 /24HRS PGTW7 27060 I 4N 144 4E PEN 5 PGTH
8 270930 11 ON 144 SE PIN 6 PGTW0713600 1 M1 E PN T303."
S27 1 0700 12 RN 143 SE PCN 6 T3 6/3.6 INIT OBS ULCE 11.69 143,7E PGTWto271300 11 9N 143 BE PIN rPGTW ~
11 271600 12 SN 143 2E PEN 6 PGTW
12 0718S0 12 4M 142 9E PEN 6 ULCC FIX PGTW
13 272029 12 8 142 SE PCN 6 ULCC FIX PGTW
14 072352 13 ON 142 3E PEN 3 13 S/3 S /DI S/24HRS PGTH
18 280909 13 ON 141 2E PEN 5 PGTH16 281200 13 4N 146 8E PEN 6 T3 S13 S /DO S/24HRS PGTW
17 281240 13 IN 140 7E PCM 6 ULCC FIX PGTW
18 281837 13 OM 140 3E PCN 0 WLCC FIX PGTW19 20008 10 65 140 RE PEN 6 ULCC FIX PG TW
20 290120 12 N 140 4E PCM 3 T3 -/3 %H/SR 0/0SHS PGTW01 296346 1 2 N 13 9 E PCN 3 PGTW
20 209540 11 2N 139 4E PCN S RODN03 290921 ISN 139 SE PC" 0 PGTH
24 291210 10 35 139 2E PE 5 T3 53 S-/S0 0/24HS. POOH
2S 29182 11 SM 138 BE PIN 6 PGOH
26 29182S 12 2 138 3K PIN S ULCC FIX ROD.'

27 92128 11 8 138 2K PIN 6 PGTW
28 22138 1I1 N 137 9E PN 6 PGW.
29 30610 1 1 45 137 7E PCN S T3 5/3 SSO 0/24HRS PG O
30 30789 16 6 136 9E PC 4 FAMG EVEWALL PGS
31 301008 10 S 136 7K PCN 4 FROG EVEHALL PGTW
32 361038 10 SM 136 4E PCN 4 PGTH
33 361200 10 6H 136 4K PCN 6 T4 5/4 % /D1 0/24HPS PGTH
34 301812 16 35 303K PCN 4 FROG EYEHAL. PG O3S 302107 10 35 134 9K PEN 3 KRMG EYEHALL W-S-E PG TW
36 310040 1 02 134 2K PEN 4 PGTW
37 31663? 10 4M 133 3K PEN 2 TS 05 0 /DI /3JORS EYE FIX PGTW
36 310947 B ON 132 4E PC 2 PGTH
32 311013 10 65 132 3E PCN 3 PGW
40 311320 9 95 131 6E PEN I EYE DIA 12N PGTw
41 311800 9 65 130 6E PCM 4 PGTW
40 311941 9 6M 130 3E PC I T6 0-6 'D1S/3HRS PGTW
43 31e45 2 6M 130 oE PCM I PGTW44 31820 9 75 129 7K PEN I EYE DIA 9M PGTW4 61621 9 7N l02 IF PC. I P..

6 106 275 109 IE PC I T 0 6 0 - INIT 080 0P5k47 Oe0See 9 sh 128 BE PC" 2 PG Tu
48 010644 9 SN 1280 E PC.2 T S 'S S-/DR S/245RS PGT
49 010925 9 3M 127 4K RCN 4 POTHso 611206 9 4" 26 BE CMN 2 EYE DIA 12M PGTH 5si O11442 9 7H 126 sE PC 3 RPMEs2 :1111800 9SH 125 GE PC. P, TWS 3 21190 9 SM 125 IE PIN 3 TS 0 6 P01WT24HRH PGru

S4 61426S 9 9 2 4E PC. 3 TO 0'6 6-/WI 0 0HRS RpMM
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55 012228 9 91, .2!4 4E Pl;0 310.0
S6 020000 9 92 124 IE P4 4 P T%
57 020141 10 12 123 6E i ... 4 P T
8 020600 10 22 122 1E PN2 6 TA S S. 61 0 2342 P TU
s9 020814 10 0122 3E P 113 T4 S4w12l6It6S PPM?
60 02104S 10 IN 121 SE PN 4 wP M.
61 021106 1 2N 121 YE P,2 6 001DN
62 021421 11 0" 121 E PFN * PTU
63 021)16 10 02 121 At . , Ti 4 S I > 24 5P5T%
64 022144 12 22 120 StSE N POTUO

$ 62 022344 12S 121 IE P (23 24 1 I.TW 009 0DJ
66 022349 12 ON 120 V f P I T4 S S 0' WI 0 26H20 RPMt
67 03011 1 2 N g9E P NI PT"
68 030121 12 22 119 E PN 6PMK
69 030246 15 I 116 YE p(2 3PM-
70 0310600 12 4INI2 11 SE F, 1 Is P5 0 5. 5 1 10 4H65 PC 01

03801 13 192E N I T4 5 1 220e. EYE FPly.
72 030801 11 2N 120 -E P:N O 6 00
73 031024 1i £2 11s 9t P..l I PGTU
74 011042e I, S2 11 YE P N 4 ULCC FIX PT .
75 031200 II 02 18 St P'2 2 EYE EI PGTWU
76 031401 14 02 18 It P.2 2 POTL

77 03100 14 42 N i OR121 S 09 EVE FIX PT"
720323104 IS 02Njl 1 1 (2 4 P0112

"9 032320 IS 2 16 AE P1 PTU

20 032120 15 2£ 116 t I S 5 0 D105924R80 RPMt
81 040242 IS 62 116 2E 61>4 1 PPM?

82 0406 00 16 19 112 St 6.: 2 120S -022244S62 S021)
83 04044 b It d 11t It 2 I 1 S INIT 095 6011
84 041003 16 29 114 BE F' 2 PGTHU
82 041108 17 22 1 14 4f P, 2 2 p602H
46 0411S9 16 8N 114 BE PN R 6P-
8,27 041200 16 22 114 I 'll1 EVE 212 2MM P G I
22 041221 1" 6 114 YE F,.r 2 ePME
9 041200 17 22 Ill It "I N V 'A 5 6 5-1 0249RS PT
90 042033 I 8 112 tE F. I P0 P2
91 042241 10 0t 112 "t P(

N 
I 0O1N

92 020000 18 41 112 01 P1 2 LYE DIA 12MM PGTU
93 020037 1 2N 112 411 PN I I5 5, S'D0 9.2S.54 RPMN
94 050222 14 02 1 E 6N 12 " 4P6
9£ 050600 13 III E PN 4 23 2,3 5 I1IT 00S PzTU--
96 050736 19 32 11 2£ P(N 3 T4 5"4I I2N IT 089 SK0
97 051134 10 3N 110 71 P22 4 ULCC 19 41 109,4E 20ON
98 051134 20 1N 110E PCN 3 RPM
99 021200 20 ON 110 6E Pt2 PGTU
100 051202 20 2N 110 IE F(N 4 RD
101 051800 20 9N 104 iE PC 4 T4 05 0-/W2 S24HRS PGTU
102 022021 20 9N 109 IE P2 4 S60
103 060000 21 6N 109 OE PCN 6 PGTU
104 060013 21 4N 102 6 6(N R PMK
102 060013 21 8 109 0E P. 3 A01
106 060724 22 4N 107 aE PC. 3 PGT
107 061102 22 SN 107 3 PCN 4 PGTW
10 061102 22 5N 107 3E PC2 4 RSKO
109 061110 22 22 10? 2E PC 5 RPM.
110 061200 22 6H 1O6 BE PC2 6 PGTU

AIRCRAFT FIXES S
FIX TIME FIX FILT 700MB 0BS MAX-SFC-UND MAX-FLT-LVL-/UD ACCRY EYE EYE 01N- EE TEMP (CS SN

N0 1Z1 POSITION LVL HZT MSLP VELJBRG/RN DIR/VEL/BRGRG MAY'MET SHAPE DIAMTATIO1 OUT' 4N4 DP7S2T 10.

1 270510 It 3N 144 SE 1200.. 997 35 330 17 060 42 330 17 9 2 .26 41
2 270713 1 42 144 21 1500 T 999 S0 120 40 20 S4 120 40 8 1 24 25 1

272120 12 2N 142 61E 150062 997 S0 040 20 010 24 320 23 6 2 '23 424 824 28 2
4 280007 3 2N 42 4E .... 6 3072 62140 20 310 6 240 6 102 2
5 220231 13 7N 141 XE 700MB 60 110 10 210 26 110 12 10 1 *14 8 3
6 280844 13 72 14 1 700MB 22 290 60 340 34 280 50 21 CIRCULAR S 410 11 6 3
7 2221 11 12 1 140 7E 15006T 990 65 210 30 250 6S 210 30 7 2 4

S282341 2 ,32140.41 E 7OFT 991 72 140 I 17. 7090 1 5 CIRCULAR 00 '26 :2S 423 30 4 - ...
9 29084S 2 12 J39 56 70022 2971 42 090 3S ISO S 080 39 5 S 9 46 7 6
10 291118 12 IN 139 At 700MB 3006 989 220 48 140 5 2 3 CIRCULAR 20 *10 19 6 S
11 292032 11 32 138 31E 700MB 2969 98 140 66 070 12 10 1 CIRCULAR 22 2 15 410 7
12 292322 .0 1 4 E 32A 70 2978 60 140 IS 190 42 120 2S 10 1 ELLIPTICAL 30 25 030 .10 417 -10 7
13 300917 10 7H 136 7E 700MB 2932 S0 120 40 090 84 320 30 9 2 ELLIPTICAL 42 30 180 11 +16 :10 9
14 301120 10 62 136 4E 700MB 2912 340 71 240 30 12 2 ELLIPTICAL 42 35 020 * 816 '1 9
IS 302040 I 12 13S 0E 700MB 2872 973 040 87 310 30 7 S 10
16 302310 10 214 134 6E 700MB 2851 72 120 30 180 77 120 I0 t0
17 310237 IA 12 132 XE 700MB 2772 961 2S 020 10 040 110 320 21 5 3 ELLIPTICAL 25 20 170 012 18 4 7 12
18 311111 9 2 132 2E 700MB 727S 960 280 62 190 1 15 2 CIRCULAR 12S 9 +18 8 12
19 31 6 9 129 61E 700MB 2670 953 100 300 30 030 102 290 22 10 S CIRCULAR 15 1
20 010246 9 St 128 XE 700MB 2656 120 360 12 220 74 140 12 4 949 '14 13
21 010842 9 4N 127 71 700MB 2630 947 130 0 40 12 AO 12 7 2 CIRCULAR 25 +12 .6 *12 14
22 011112 32 126 91 760MB 2651 949 020 103 030 17 7 CIRCULAR 30 . 9 .21 .12 14
23 011222 9 42 126 7E 700M 2629 921 070 1 0 350 10 a I CIRELAR 22 +10 416 413 14
24 021144 10 92 122 AE 700MB 3063 360 69 280 14 7 7 . a 6 46 1
25 021417 I 92 121 8 7.. MB 3.2 130 64 02. 30 7 7 + 9 +10 -10 1S

26 022052 12 ON 120 21 700MB 2986 990 020 41 280 36 4 5 CIRCULAR 35 +10 '15 4 6 16
27 022339 12 ON 120 4 700MB 3022 992 45 IS0 30 210 47 150 38 4 CIRCULAR 40 11 7 16
28 030843 13 22 119 It 700MB 2962 62 040 30 110 62 040 27 7 7 CIRCULAR 30 13 -43 7 17
29 031132 13 22 11X 4E 700MB 2978 989 020 62 400 21 7 6 12 . 2 17
30 032033 14 ? 116 41E 700MB 2937 984 040 66 340 16 10 6 CIRCULAR 20 .10 '12 0"
31 032338 11 IN 116 51E 700MB 2913 921 70 030 15 130 90 030 32 a 6 CIRCULAR 20 '10 +12 .10 24 .8
30 040239 16 3N 112 IE 700MB 2789 962 80 010 IS 090 88 020 14 12 8 CIRCULAR 20 912 446 49
33 041112 is 62 114 SE 700M0 2747 961 So 100 102 100 99 360 IS 13 5 CIRCULAR 20 .1 +17 * 6 19

RADAR FIXES

Fix TIME FiX EVE EYE RADO-CODE RADAR SITE

M40 11 600ITION RAP6 AC-' SHAPE DIAM ASUAR TDDFF COMMENTS POSITION U.0 HO

S
1 270732 42 St LUND PO 13 61 144 911 9121$

27091 II 4N 144 SE L40 P006 13 6" 144 91 9104$

3 271041 I 49 14' 1E 6021
D  

HO,6 208 1805 43 61 144 YE 91218
2712311 I 62 141 LAND 606 MO 0608 43 6144 9E 9124$

2 27210 1 62 143 SE L I ..P C iCULAR MO 0840 EYE OP ERh QUADS 13 6144 11E 9101$6201432 12 2, 141 I L420 6006 13 6 14 44 9t 94248
7271432 I 0 142 "11 .2 6,306 43 62 144 9t 91212
7 $ 272122 I 9 142 28 L4"11 PrOR 13 61 144 9E 9101$

9 011400 1 1,6 s 
_

1 
'  

10801 42710 10 32 124 0E 98646

10 01100 9 P 126 It L-*20 10611 42812 10 3N 124 01 92646
II 011600 9 2 2 F ItLD 18 '24224 10 3. 124 0 98646

12 011700 922 122 E LANr 10482 42612 40 31 124 0E 98646
13 011200 98 122 S LtIO 14382 42612 40 3N 404 At 20646

F4 030700 13 % 112 6E L12' 331'' 14 8H 120 31 98426

15 010200 13 22 1190 At 1AND 5'''F' / 14 8 120 3E 98406

16 0309 0 13 52 Il4 26 L420 21670 23308 14 ON 120 3E 98426
17 031000 I 115 - LA1D 2222' 43208 14 2N 420 YE 98426
12 031100 9R2 118 6t 634 3 14 81 400 I 98426

3S6 4330N29_E 1
49 031200 14 0N 119 6 21L. 43 14 81 420 3 9026"00 031200 3...14 '..11 6 402 429 10 6 310 6E 923 0

21 031300 If SN 114 4t 1ANP 10612 42912 46 31 120 6E 98321

22 03100 I 62 112 A42 1063 42718 16 32 120 6t 98321
23 041000 16 62 114 "t6 10426 53110 16 82 142 31 29981

24 041300 17 0. 114 At 6421 10312 93014 16 8. 112 3 59924
26 04120 17 34 IN l 6t P*20 10316 53114 16 ON 112 3E 29921

27 04100 1 I 11) 2E LUND 10412 23044 46N 11 1 2901
28 041a00 1' 6N III RE LAND 1031£ 93014 16 81 112 t 1 5942
29 041900 17 '2 le2 It 1.N2D 10312 £3014 46 21 112 it 29984

0 04200 I e 32 110 6F LAND 10314 23114 16 22 112 3E 9981

31 090000 18 42 0 At 6*D 21434 23011 46 0N 442 it 99984
32 020200 42 614DI 6E 6*211 21414 £4011 16 8. 112 it £9984
33020300 18 " 111 SE L+. 21414 23111 16 21 112 it 59981

14 0240 11r~IlI *1 24464 Z3 012 16 42 44 Z9t £92

is 020200 19 IN III I E L n 3. 4 23214 46 014 1 rIt 59941
16 020600 I1 IN 110 9f t6t1 3,-54 23114 16 HN 1t I( '9l
) 05000ee 1 42 110 2t 1.440 4 4 93214 16 8 17 1 4 £V48
*1 060100 1 ', oR 61 .. 0 21812 63211 Is iN 112 It 904
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SYNOPTIC FIXES

FIX TIME FIX INTENSITVA EL,, ST
NO Z) POSITION ESTIMATE DATA (NM) COMMENTS

I OSI20o 20 2N 110 2E 070 017 S7S0 S9SS 59355 59845
aS1800 SI ON 109 2E 065 010 59647 S9644 59658 59632

3 060600 22 3N 108 OE 040 02S 531 S94t7

NOTICE -THE ASTERISKS it) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACE PURPOSES
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BEST TRACK DATA

BEST TRACK WARNING 24 HOUR FORECAST 42 HOUR FORECAST 7. H0.2 FORECAST
ERRORS ERRORS ERRORS ERRORS 

MO/DA/HR POSIT WIND PSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
0288002 17 7 125 3 4S 0 A 0 A -A 0 00 0 0 0 - 0 0 0 0 A A - 0 0 0 0 A -A A
08202 17 9 124 0 4S 17 9 124 I 4S I' A 19 2 12, 6 SS 117 1 21 A 112 2 7A0 4S IA A A A A A -A.
0828IZ 17 9 122 2 SS 8 A 12. 0 SR HI - 1. 2 121 1 49 IA io2R 9 11 3 72 112 A 0 0A A -. 
082818Z IA 2 121 6 4S IA A 122 a SR 69 5 9 9 2 28 22 3 2±6 6 70 65 2s A A -R A
8290OZ 14S 17 7 12 4 46 ?1 A 1 7 116 1 7A 17 IA 21 3 12 0 so 27 S A A A A -A A

IA 196 S22 119 SR 32 S 311 5
082906Z 1 9 41 SO SS 78 417 1032912Z 8.9 112 0 S I S 112 7 SR 9 0 OR S 114 8 0 3A 1 I A A A A A A - -A A08A91OZ 192 11 7 SS IA 9 117 SS 1 0 3 1 6 6 19 I A -A 1 0 0 0 -0 A
08300Z 20 4 112 4 60 OR 9 8I 2 LA 3 ?A 4 H Il S R S S -A 2 A A A -
0230016201,1 117 4 60 21 9 1 0 42 0 0 0 A A -A 0 A A A 0 A -R A A.- 2 -
083012 21 2 160 60 24 I11 21 48 151 -20 0 0 0 2 -0 e 0 8 e o 8 -0 o0 0 2 08
083:1821 23 1 116 4 49 2S 3 114 3 2S 175 -200 0 A1 A 2 0 2 A 0 -A 0 8 0 0 8 0 -
08310z 24 1 116 25 0 2 8 0 0 -as 0 A a .- 0 0 0 0 • 0 - A

ALL FORECASTS TYPHOONS WHILE OVER 35 KTS 0
WANG 24-HA 48-HR 72-HR WRNG 24-AR 42-H 72-HR

AVG FORECAST POSIT ERROR 70 121 12 A A 0 0
AVG RIGHT ANGLE ERROR 28 104 8S o A 0 0
AVG INTENSITY MAGNITUDE ERROR 1 13 05 0 0. 0 0
AVG INTENSITY BIAS -4 1 2 A a 0 a
NUMBER OF FORECASTS 11 8 4 0 0 0 2 2

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 738 NM

AVERAGE SPEED OF TROPICAL CYCLONE IS IA KNOTS

TROPICAL STORM JUNE S
FIX POSITIONS FOR CYCLONE NO. 14

SATELLITE FIXES

FIX TIME FIX
NO. 2, POSITION ACCRO DVORAK CODE COMMENTS SITE

1 250630 IS IN 136 3E PCM 6 TO S'O S INIT OS PGTW
2 250916 18 IN 1 R36E PC 6 ULCC FIX PGTH

260617 19 iN 133 RE PC 5 TO 00 5 /WO S/O4HPS PGT-
4 270201 19 6N 126 3E PCN I POTW
S 270605 12 IN 128 BE PCM 5 01 t A 'D1 0024HRS PGTW
6 271200 18 4M 129 4E PC H T A IMIT OBS ULCO FIX PGTU
3 271800 19 AN 12 9E PCM 6 ULCC FIX P0TH

271250 19 ON 122 BE PCN 6 ULCC FIX PQTW
9 272047 19 4N 106 IE PCN 6 ULCC FIX PGTH
IS 280141 17 4N 124 SE PCM S P0TW

2 11 280141 12 ON 123 RE PCM TO S/2S INIT OBS ROMP
le 280734 1 3M 124 6E PCN S T2 S S /D1 S,2SHRS PGTW
13 280734 17 SN 124 4E PCN S RPMK
14 280734 18 AN 125 1E PCN S T2 S'2 S ROD
15 281126 17 SN 123 SE PCN S RPMK
16 281126 17 AM 13 RE PCM 6 ROD

S I 281200 12 IN 124 1E PCM 6 T2 S/2 S 'Dl S,24HRS PGTH
18 281421 17 7N 122 9E PCN 6 ULCC FIX PTU
19 281800 17 SN 122 4E PC H6 ULCC FIX P0T.

2 20 222012 17 SN 122 4E P~ll S RPMP
21 282019 17 9N 120 4E PCM 5 RODN 5

- 00 82142 17 5 12 1E PC I T3 0/3 A 'DO Sr20R4S RPK
A 23 282149 17 ON 121 7E PCN 6 PGTU

24 2 90004 12 M 119 7E PN S RODN
2s 290005 17 7N 121 E PCM 5 T3 S13 S-'DI 0,22RS RPm X
26 220120 IA 2N 120 OE PCN I PT
27 290722 IA IN 112 SE 0CM 6 T 5'3 5 'DI R24HRS P0T"

528 091009 12 AN 110 2KE CMN 6 P00W
29 291102 10 SN 118 RE PCM 5 RPM
30 291401 18 9N 112 OE PCN 6 PQT U

B 31 29120 19 AN 11. 7 E PC N 6 73 0'. A 'DO 530HRS 00T.
S 32 292128 19 4N 117 4E PC 6 PGTU

33 290340 21 IN 1 H1 M 3RPMK
34 300242 18 SN 117 3E PC 6 ULCC FIX RPM-

B 3S 300709 2 7N 116 3E PC 4 T2 S/3 S-'HI 0,24H2S PTH
36 301008 23 RN .. SHE .. 6 .T'
37 301200 04 2 11. S E PCM 1 6 ..T
38 302316 23 SN 116 1K C RP
39 300)16 23 4N 116 1E PEC PGTH
40 302316 23 RN IISE P CN 5 T2 S/2 S INIT OS PODM
41 310221 23 7 N IS 3E PC 6 ROD
40 310239 24 7N 14 7E 0CM1 ROM P43 311013 06 9M ItS AK PCH 5 P0TH

44 311127 24 IN 119 4E PC 5 PODN
45 311155 2S SN 11" 4E P N 5 RPMK
46 311502 26 ON 114 5E PC RSO

AIRCRAFT FIXES

FIX TIME FIV OLT 700MB OS MAX-SFC-UD MAX-FLT-LVL-WHD ACCRY EYE EYE OIEN- EYE TEMP (CI MSM
MO 12. POSITION LvL NGT NSLP VELBRG/RNG DIR'VEL'BRG/RNG NAVMET SHAPE DIAM/TATION OUT/ IN' DP/SST NO 0

I 27651 17 SM 1 E ISOOFT 993 30 220 90 062 3S 270 140 7 1S . -4 .24 27 1
272341 17 SN 124 9E ISROFT 990 4S IS 05 0 0 50 1S0 6SS 13 1 25 25

3 28040 1A ON 104 6E IS00FT 986 45 0A0 100 170 36 000 A 0 2 0 3
4 080220 17 RN 124 OE ISRFT 906 SS 230 65 040 44 310 100 10 10 +26 -26 3
S 090627 18 2M 119 3E 700MB 2972 60 12 30 2 50 42 IR 30 10 10 4
6 90838 18 7N 119 6E ISOOFT 926 40 300 70 250 60 160 30 10 10 +26 +2 4

s9306 20 7N 118 9E 7AAMB 2939 983 65 080 62 21 45 130 90 6 *13 +14 12

014020 FIVES

FIX TIME Fix EYE EYE PADOB-CODE RADAR SITE

MO 1ZI POSITION RODAP ACCP' SHAPE DIAM ASWAR T0DFF COMMENTS POSITION UMO NO

I Z81208 17 IN 122 6K LAND 203I 73418 18 4N 11 6E 98231
2 301000 21 4N 116 9E LAND 7-,,4 73007 23 4N 116 7K 69316

3 3:1100 21 4N 116 BE LANID 7'4 43008 23 4M 116 5E 69316
4 3010 01 SN 116 8E L. D 6-'3 63002 23 4N 116 7K 69316
5 301280 01 7M 116 6K LAND ...''''''' 22 3M 14 4006
* 30130: 21 6N 116 6 H LAND 6S7'''.' 20 3M 114 2 1 42A5

7 301400 21 6N 116 6E LAND SS''''''' 22 3M 114 OH 46005
8 301508 22 4N 116 2E LAND SS,7, 73318 22 3N 114 2E 46003
0 301688 22 3H 116 1E LAND SS , 73318 22 3N 114 2E 4600
10 301700 22 SN 116 1K LAND 2091 73318 22 3N 114 2E 46006

B It 301800 2 SN 116 OE LAND 6S,7, 83310 22 3N 114 OE 450-0
1 382008 02 RN I1s 9E LAND 05'' 71310 00 3M 114 OF 46005
I3 302120 ON 116 7K LAND 37E,1''- 22 3M 114 2 46005
14 1020 03 3M 116 If LAND '' '' 22 3M 114 2F 4C065

NOTICE - YAK ASTEIRIV', ', INDICATE FIXES UNREPAESENTATIVF AND NOT USED FOR BEST TRACK PURPOSES
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i S To - I ....C DLT'
LET CAK DOAA

REST TRACK WARNING 24 HOUR FORECAST 4S HOUR FORECAST 72 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS IMO/DA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DOT WIND POSIT WINO DST WIND POSIT WIND DST wIND

R09I3Z 014171 30 0.0 0 0 -0 A R a A - - 0-0 0 -A 0 G GA 0ASJA OR 1 0Z a 170 30 as A. A A A -0 A R 2 A A A -A A A A A R A -A A A A A A A 1
091318Z 2. 6 171 a 3S 2a0 169 A JR 140 -S 00 V 167 0 S5 071 A10 2 164 6 5 375 -S 28 9 163 A 7q 219 A
A5 14 002Z 01.0 170 1 4A 01 3 171 J 40 S5 A 21 6 164 9 OR 030 IA 03 2 16 6 5 7A0 4 36 A 25 9 1 62 2 8S 4 11 105....OOZ 0.0 A 72. 45 027 171 7 4A 05- -S 22 3 170 6 60 2S0 0 2402 167 7 400 5 27 3 163 I 8 7S 25
R 591412 22 9 170aR 40 21 7 171 8 49 73 A22 8 170 8 S 300 A 25 4 16S 6 75 JAG 6 00 6 166 A 80 304 3S
091418Z 23 9 172.0 4S 23 7 171,6 4S 25 A 28 1 17 8 A 68 -S 31 S 169 1 AG 17 S 33 9 6 9 9 5 0091000 Z6 1 171 7 SR OS as 11 7 4I 6 -s 29 0 170 0 2G 99 -IA t33 2 168 65 149 -0 36 4 166 0 6S p6 30
0919506Z2 r 064 171 4 60 26 0 171 S 66 13 - R 2 169 7 66 133, - 34 3 167 A 70 112 10 G A A A A
091S12Z 27 8 171 1 6S 27 3 171 60 J -S 31 0 1 6 7 0 1 6 0 35 7 168 1 7A 137 00 A a A A A
091SIZ 29 1 170,0 70 09 0 17R 2 7. 6 A 3S 4 167 7 7S 03 0 41 2 17G 4 60 400 OR A A A A A
91 6Rgo JR30 2168-7 7R J30 a16.9 70, IA A 36 0 6 1 60- 04 3 -102 402 171 7 40 424 S 0 A A A
0916082 3 1 16 7 3 70 31 3 16.7 70 19 0 37 3 163 4 S 088 -IA A A A A 0 - A G 0 0 0 A
05918612Z 31 4 1 66 J 70 31 S 166-S 65, 12. -S J4 6 160 5 S50 O2l A A A 0 S A . G G A A A A 0 0 ... I.I. Z3 17 l6S 7 7S 31 8 16S 6S 12 -10 34 7 161 6 S 0032 2 10 G 0 00 0 0 0G0 -0 0 A0 0
091700Z 322 1 S 3 70 39 16S 1 SS 12 -15 33 7 163 S0 35 6 A R G A G A G 0
9.7R 3 A 16A 0 9 166 1 So A - 0 0 G G -_10 A A A

R517102 33-6 167 A SO 33 7 167-2 45 10 -S 0 A 0. A 1 0 .0 A A - o 0 A A A
091718Z 34 4 168 1 40 34 7 168 6 40 31 0 A 0 0 0 -0 0 -0 0 0 0 0 0 0
091800Z 3 6 169 2 35 3081694 36 is 0 0 OR 0 - 0 0 0 -0 0 0 0 0 0 0 -0 0

ALL FORECASTS TYPHOONS WHILE OYER 35 KTS
WRNG 24-HR 48-HR 72-HR WRNG 24-HR 48-AR 72-HR

AVG FORECAST POSIT ERROR 27 22 302 244 07 a805 300 244
AVG RIGHT ANGLE ERROR 14. 121 15. 21 14 101 1S9 01
AVG INTENSITY MAGNITUDE ERROR 4 S 8. 26. 4 6 8 2 6
AVG INTENSITY 8AS -4 -1 1 . 26 -4 -1 6 26
NUBER OF FORECASTS 18 14 10 6 18 14 10 6

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 1297 mm

AVERAGE SPEED OF TROPICAL CYCLONE IS 11 KNOTS

TYPHOON KELLY
FIX POSITIONS FOR CYCLONE NO 15

SATELLITE FIXES

N. , P II TI._, A,: CO' DVOPAX CODE COMMENTS SITE

I 12100 2 1 S9 13 3E PN F TI 0 AIT OS P3TLI
2 12218 23 6 1 171 SE P9 4 TI S0' 6 INIT OBS EXP LLCC KP0C

130002 33 49, " SE P. 4 T2 "a'0 0 1NI0 0HS EFP LLCC POT
A 300- 22 IN _I OF P20 6 PG0W

O 306 1 22 ON..A E .. 4. E4P LLCC .C 21 7 171 SE .. U
* 6 131033 22 IN 170 4 P2N 6 ULSC 21 39 171 SE G0C"

7 1 31200 00 - 170 aoE P29 6 pOOL
8 1 31608 21 6N 169 4E P2N 6 ULAC 20 6N 172 GE lGC

13100 0 00 4N 172 3E PC. 6 T2 S'S 'DI 5240S PGTW* .10 132 13 8 01 N . .170 4K P2N 4 TO S'2 S . Dl 024H ... 21 RN 172 BE .. GTU
1I1 I400 0 21 21, 1 7 S E PC2N 6 P OOW
10 140401 9N 173 OE P2N 6 ULAC 22 ON 173 3E 1GL0¢13 1 .ROGA 20 ON 1'2 3E PN 6 T0 0,30 DI 030HPS P0TI
14 1406)0 2 239 171 E P2N 6 ULAC 22 SN 12 OF '4
IS 140 0 21 70I1O2OF Pr06 UL2-2 113 FOYW
16 141018 22 3 I I E PcN 6 ULAC 20 ON 173 OF l2W
17 141640 P3 ON 12 42 E F NP 6 222 2360 10 IF 1 1 E
18 141 8 00 322 1 02_2 P.V T3 3 ,3 S Dl 024H0S pT

W19 141910 2
4

)5 1720 P ULAC 244 172 4E
20 141911 24 "4N 172 2E P' N ULCC FIX
21 142010 34 0 1.0 1K PI LIC FIX 4TL
0 2 1 4 2 .' 4V ' 0 3 0 ' D I O O. . .'
03 142300 34 8 lOF 3 20 82 l 0-PSFU
24 150348 1: 6" 1 E1 lK FG
20 100600 20 9 11IF 1PO
26 100 dO 49 1I1 2 FN 0 ULAC 26 S 171 E P0(

1
27 lSIll 3 - I'll 110FFU.
30 191800 ,' 1 0 3 - 0 0 04-9

12 1580 I- V -4 1 8--O A OWOPS,

34 160600 I ' 19 4F 1
30 160'211 4 ULAC 31 3N 167 OF
36 101.00 1491 416 8 U 8 LC 31 N6C,6 E

1 16 X 4...22. 2 330 O7f1
4 0 1 7 0 2 I" 2 -W " X 4 O ' F ' l F V

43 18.1' 9 19821 I' 4( Ot r l /4~ IL( ¢N 1 "g).,

38 €0 4 eN !1' 0 E + ~T
44 COAX4 0 0 110 2 - 026'' 1 0,1

T,

4 0I 1 4 1 1 ., 4 AR42 1,,' I~4 'll9, A CI,

CIr '. ' ' 1''I '1FF..> 20+ 7 oc 0 10 2 4 } 90 V2 0 0 168LR 0Kl 1
7

"} .

4- ' 4-.4440' F 19012K

.5 -60 2P I ',1 0 '0M dl f 00 I 12 10L'>4 A 0 301700F.1+
i %~~~~S -' '4'... ' I'' 11443 .. ....... 8 . .I S 34' K'... LL.. ..C-- ... .....

T, 0'00 ] 0 Ul 420 * 0'.
43 1226 4 ' I, It .. . 1 I,, P8 T

04 1 8 I I E F . T

50~~ 201214 302 '2S F174 6.0 300 I O

F6 103148 -34lV2 e 9l TO '-1801 1'24..1 22245S "'N '6
07 10.01 4241 '' 14 I- f, F' A

0 AIRCRAFT FIVES

FIX TINE IL- ILO 7GOMD OHS iAX-SFC-WND MA-FLT-LXL-WD 62200 EXE EYE U nRIE- EVE TEM C'UN.

-7 A • ;-P VL p

N '0 PO TION LL M .N VEL. . I'L '. " 062ME SHAPE AM T" OE I- -PE IA N, T

I 41 242 7 K TGR00 8 510 14 ' 062 130 1 AG 0 6 14 1 IO -10003 26 7M I'I gK - .00 8.. 
.

6 9 14 l O' .06 '29 O3 ~~ ~ ~ IsV0 209II3 RM 22 3'001330 0 120 al '6 Z I'll

. .. .1".. .'. 45 9 p 700 22 42 ' 
1
G 1 90 4 3 30'-''' 10 2 IP2LL-R "9 1", *1 '1.

6 2 4l 10 .10 41
7 16 1 2B '0 ell 369 0 6030 1 10aIA

8 16021 19 '' 14 '201.324300 lOG 40 60)00 90 106CIULR A I'13~~~~~~~~ ~~~ ~~~~~ 1 24 1 O I' 44 '20 '3 '06 4 12 90 00 6 30 0 0 40 CIRCULAR IS11 4.4 
9 

0
10~~~~t 12 4 to 'I ,1 0 '2 0 :WI 4:310 0 4 1 0 0341I 0,' '' 90 '7200 1 3' 1" 1' 41 l G 1 0 0 U

92.01211 I H 0EI~.''IIIAEFV SO 2 PF1SP4 90 00 USE FOR ST RAP PROSES
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BE- ~ ~ I IP. I.*I P4 11111 U RI Is .I I1F.T- oj FC

PAH 0251 I0P-IT 111D P -SIM o u'4 D>4 01.1 o N I ", T11 ['04 ,4D o 2F I1.1 050T ISO PO'SIT WIND0 05! T 1

1414 - s 118 is2 3o0is I5 I I0 1 511It 1 o5 I Io 1 a I1 10 I 0 3 . , 1 0 101 25l 484 0
19 4 1841 144 b 8- 4 193 l4 Z SO 134 70 20o1104 o300 1 2231%8 30 35 10
13 4182 18 2114 1 1S8ie 4 194 12 40 1 IP ,o 901 1 o 4 0 988 I s 21 510'4 30 324 I1
'2500 180113 

0 

8 1 1 181 1 41 444 't 201 1 30 84 51 08 0 0, -0s

3o52 ' 1 2 016014 16 1 9 1S 68 0 18186 o 0 93 0 00 00 0 -o 0o
2428 5182 ?018 3 1 6 o I o b0141 9 9 0 0 -0s 0
.124002 16 4 1I1I 0 28 lb 6 lI 9 9e 1 I 531?4 2 1 S 00 P 0 00 00 0 -
P92600 15981 107 P 16 0 110 2s 40, 0 IS 12 20 93 - 0 00 0 0 0 0 00 0 0 0
19a6102 19 6 110 4 25 16 0 10 0 25 '3 0 16 0 t 11 0 20 11 0 0e 00 00 0 -

I839618- 15 1 9 s5 6 1 0 00 00) 0 -0 0 00 00 0 0 0 0 0 0 -

29'02 18194 21421094 95 42 0 00 00 0 -0 0 00 0e 0 0 0 0 0 -

214 POOOO 000808 ANHPWILE OVER 39 009S

* .3EC850 POSIT 00020R I 1, 40 0N 04H 0 0-1

01D8 ANGO RRR 8 362 0 0 o
. I INNITY MAGNIOUD 080 1 8 12 8e

4TE5SITS PB P 8 0 0 0 0
11 5 1R480ATs 14 10 6 e 0 0 0

115891180 TRAVELED' P8 00811L -,r 8-0 15 I53 -I

1.80801 SPORE 01 00 '- -L. 81 ' 150T

011
0

0ELLIRO 81.OS

* 1 - t1I4131 IS 153 ITO

4 48 11 ' 1 PTA

TjINJT 'BS 88114.P:
4,8 

1814-8D,

'0 24802T

1 5- 4 4' ' * '4 40

TI~ ~~~ 9T l0-3

11 1 44-8

4 4 '' 1 ,I'' '- I24848

TO 0 P014'

.44 1' 4T -11I8 Sp 1
-4 '', 8,0

Tj~~~ I-,M8T P

0083001 0180

01. IME 10 1505808 5080,

I I T590 1 5140 2 4 40 t- 89989F C- N5145918081

o2 04
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REST TRACK MARNING 34 HOUR FORECAST 43 HOUR FORECAST 73 HOUR FORECAST

ERR0RS ERROR$ ERRORS ERRIORS

N-AHOR*/1 POSIT WHIND POSIT WIND DST MIND POSIT WIND DST MN POSIT wiN DST MIND POSIT MIND OST WIND S
09871az 84.6 15.3 3 00 .- 0. 0. 0 0. -0. 0. 0.0 0.0 .. •0 ..09 4 -. .
0983 4.3 1,0 3o 3.3 13.9 50 30. 3.37.3 134.3 0 3. 30.6 137.6 7. 433. 10 3 * . * . 447 0 .

093336 34.2 111.3 30O . 38.1SR, 30. 34. 0. 31.3 138.3 O, 146, 0. 33.3 153.3 70. 334. 1. 00• 0.O 0,. • *''',*'

O9132 34.1 1S1.6 Al0 3. 111.1 so. 33. 0. 34.3 138.1 S. 14o . 0. R6.1 S*.7 65. 415. 3. 0,0 S. : ,10-. as6988440 37.7 11 3 70 440 IS 00 00e 0.
OS9 • &4 1 1SI.3o Ss 3 •151.1 So. 4f. 4, 15. O.19.. :1' 1:: 140: S* :-0.

og089*Z *4.3 A0, 5 84.a 150,7 D0. I. -6. 3.6 147.0 SO. 303. -10. 39.0 144.3 4. 143 S. 0.0 0. 0 -. .

S4 .7 1 . 8 s, 0 13 .3 30. 19 . - 1 . 7 . 3 14 . 3 4S . 1S7 . -10. 0. 00 . 0.. 0:
09391 a .4 149.9 : 03,3 149.9 So 6. -. 37.7 149.0 4S. 313. - . 0 0 0 0.0 O.

O9SEleZ 36.3 149.7 00 ,. 149.3 30. 5. -10, 89.? 149.7 46. 313. 0. 0.0 00 0. 0 0.0 0. -0. o.
0930002 30. 143.4 s0 7.9.149.6 55. 31. - :. 32.2 12.9 4S. 337 3 . 0.0 o0 0 0 0.0 0.

003062 30.4 149.2 SS 8.4 14,8 so. 68. - . 0.0 0.0 . 0. 0. 0.o 0 o 00 0.0 0._S.
093018z 33.0 149.1 5S 33.s 149. 50. 36. . . . 0 -0. 0. 0.0 0.0 0. -0 0 0 0.0 0. -0. 0.
0930IZ 34.9 130.3 41 33.3 130.1 43. 19. 0. 0,0 0.* 0. -0. 0. 0. ,O 0 0 0.0 0.
104,10Z 36.0 11 0 13. 45 . S3. S. O.0 0.0 0. -0. 0. 0.0 00 00 0. 0 .

,ALL FOREASTS TPHOONS WILE OVER 3S KTS

MONO !4-HR 46-HR -R MN 4-HR 43-HR 7
AVG FORECAST POSIT ERROR 83. 315. 4*1. 447.0 0.
AVG RIGHIT ANGLE ERROR 13 3. So1. 0. 0. 0. 3

* ~AVG INTENSITY MAGNMITUDE ERROR 4. 4. 1. 3.3 . 0
AG.INTENSITY BIRS -I - * 10 30. 0.0. 0
MUM ER OF FORECASTS 13 9 5 1 0 0 •0 0

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 363. N
AVERA E SPEED OF TROPICAL CYCLONE IS 10. KNOrs

TROPICAL STORN MAURV
FIX POSITIONS FOR CYCLONE NO. 17

SATELLITE FIXES -.

FIX TIME FIX
10. (Z) POSITION ACCRY DVORAK CODE CON£ENTS SITE

1 271800 2:7.7 IStISE PC1 6 Tt.S/1.S IN1T O3 POTH
--2 271939 24.114 ISI•E PCN 4 P-Ta

4 272341 24.81 15.0K PCN 4 T5.S/2.5 111T OBS PGTH O
a0000 34.S1 153.IE PCH 6 P0TH

6 S8430 24.0 112.0K PCI 6PGT
7280600 33.1 15a.5E PCH 6 ULCC FIX PGT,
a 3 29019 2a.71 113.8K PC11 6 P0TH
921221 23.81 151.9K PCh S PGT•

10 281800 24.0" 1S1.5K PC" 6 TSS'.S 0D1.0. HR PGTM"
11 28a140 23.9 S1.2E PC" 5 PGTW
12 282321 24.09 150.9K PCN 3 PGTH
13 290300 24:B" 1S.4 PC" 4 TI.S'2.5 IHI.0'28MRS EXP LLCC PGTW
14 290600 24.9N 10.SE PC1 6 P0TH
1S 291201 2S.3" 149.8E PCN 2 PGTW
16 291600 6.3 149.6E PCN 6 PGT"
17 391844 26?7 149.9E PCM S T3.0/3.0-0D0.125HRS PGTH " _," _____

61 292116 27.3P 0TO PC" G POTU
19 293301 27.3 149.4E PC 3 EXP LLCC PGTH
20 300042 28.3 149.6C PC" 3 EXP LLCC PGTH S
21 30*300 29.0H 149.7E PCh 6 PGTH
22 301332 32.9" 1S0.0E PCM 6 P0TH
23 301831 34.9 1S1.EK PC" 6 PGTH

AIRCRAFT FIXES

FIX TINE FIX FLT 700MB OBS MAX-SFC-UND "AX-FLT-LVL-WHD ACCRY EYE EVE ORK- EYE TEMP C) RNS
NO. (Zi POSITION LVL N4T 47 SLP VELBRC/R G DIRVELBR/RG MAVINET SHAPE DIAN/TATIOh OUT/ INI DPSST M0.

I 1230303 24.0" 11.3K ?0011 336? 993 303 60 30 130 sS060 30 0 S -14 ". I
6 62049 34o 01 11.1K 1500FT 994 SI 020 40 130 64 020 40 6 s -'-
3283330 a4.211 130.7K ISOOFT 99S 55 140 65 230 44 130 3S 2 3 -24 -235 a 3 2S4 EIs T94 S094 3 ,40

4 690S40 24.381 10.6K ISOOFT 99S 65 040 33 129 64 040 2S 8 1S 3
S 890333 a4.8M 1S0,3E 70:8 3013 45 o 35 12e 64 0S 36 a 8 +13 -13 * 8 3
5 29210S 27.3" 149.7 ISOOFT 997 70 030 37 130 77 030 37 4 • 26 *28 :2S 4
7 293337 2S.01 14916K iOOFT 998 43 230 15 260 S3 230 13 4 S +66 *31 :24 31 44"70960 41 4 1 S' 301011 32 3M 141:.0£ 7eels 3065 996 239 45 120 45 1 Ss

301143 33.1 149.1 700113 3013 210 59 130 70 1 S -14 -17 .10 5
0 302038 33. 130.6K 70011 2986 600 52 200 43 90 10 5 6

* 11 302612 35:31 156:9K 70113 2006 43030 10 309 46090 78 5 6 9 "131 0,053 4:91 7SOOFT 994 70 130 6: 20 7 13S 4a S 3 a4 26 .22 30 7"
13 010919 34.3. 1S3.0E 7O"1 3013 996 363 42 300 g 13 7 +12 14 + 9 7

NOTICE - THE ASTERISKS f*1 INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES.
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TRPCLSTORM NINA

BES ACK DAA

96ST TRACK UARNING 24 HOUR FORECAST 43 HOUR FORECAST 72 HOUR FORECAST

ERRORS ERRORS ERRORS ERRORS
MO.DA.R POSIT IND POSIT WIND oaT WIND POSIT WIND DST UIND POSIT WIND OS WINO POSI MIND 7 ...WN
*92?l1Z a.3 141.3 2S 0.0 0.0 a -0. 0 .0 0.0 3. -I. . . 3.0 0. 3. 0-. a.
92a71Z 23,2 141.t 30 0.0 0.0 0. -0. 0, 0.0 . 0. 00 0. . 0.0 0. -.. 0. 0. *.3 0. -0. 0.
09002 23.3 140. 31 24.5 141,4 40. 50. S. 37.0 141.3 6J. . 11. 29.7 142, 70. 130. 49. 32.7 14,2 6. 33. 10. .3
0928002 24.2 140.3 40 2.2 141.0 4S. 61. S. 23.0 140.9 GO. 12. 23. 31.1 &42.0 70. 161. 40. 34.0 143.3 61. 373. 10,
oas, 4. 140.7 4S 24.4 140.6 50. 13. S. aS.6 140.5 , . 2 0. 27.6 140.5 70. 242. 35. 0.6 14.: 70. 841. 30.
*SSSIRZ 2S, 140.7 41 24.3 240.6 50. 13. 5 25.9 140,6 60. 59. 25 27.9 140.6 70. 335. aS. 3.0 0. • . -0. 0.
092900Z .S 140.6 45 25. 140,0 45 0 0 2 140.8 30 43. 0. 29.6 141.2 2S. 471. -3: 0 0.0 0. 0:
0929062 26.0 140.7 40 26.1 140.7 45. 6. S. 23 3 140.9 30. 101. 0. 0.0 0 - 00
0929122 26S 140.8 43 26.5 140,6 4S. 11. S. 284 141.0 30. 197. -S.• . 03 0 . 0 0 0. 9:0 0. @. 0.

I929132 27. 141.0 35 27.0 140.7 40. 16. 5. 290 1410 30. 336. -15. 0 00 0 -0 • . . 0 . -. 0 - -- -
093000 27.6 141.6 30 27.3 14 3. 19. 0. 2S 144.0 2. 384. -3S. 0.3 0. . - • ...
093006z 293. I42.8 30 27.9 42.1 30 39. 00 . . . 0 . 0.0 0. . 3. 00 0.0 0. 3. 0.
0930122 29.3 144.1 35 23.9 143.0 30. 32 - 0.0 0.0 . - . . 3. .
0930132 31.1 147.0 45 30.4 14, 30. . -15. 3 a0 I -0. 0 0.0 30 0. -. 3. 00 0. .
100100Z 32.S 149.8 SS 32.1 149.8 50 0 - 0. 0 e - 0 0 0.0 0. 0. 0.0 0.0 0. - 0
100162 33.9 15. 51 342 1127 53. 19. -5 0 0. -3 . 0. 3. . -. . 0 0 3. - 0.100122Z 3S.1 10 0 31.0 4SS.S 41 5. - 0.0 . 0 . 0. . 0. - . 3 0 0 t 0 :.

ALL FORcA TYPHOONS WHILE OVER 35 KTS
URNS 24-HR 43-HR 72-HR me 24-HR 4:-HR 72-HR

AVG FORECAST POSIT ERROR 33. 116. 279. 482 0. 0.
AVG RIGHT ANGLE ERROR 12. 37. . 146. 0 . 0 0.
AVG INTENSITY MAGNITUDE ERROR . 15 34. 13 0. 0 0AVG INTENSITY BIAS . 3. 2. 13.. 0 0.

NUMBER OF FORECASTS 15 3 0 s 0

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 1201. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 13. KNOTS

TROPICAL STORM MINA
FIX POSITIONS FOR CYCLONE NO. 1$

SATELLITE FIXES

FIX TIME FIX
NO. (Z POSITION ACCRY DYORRK CODE CONENTS SITE - -- '-0

1 270840 22:6N 142].1 PCN 6 TI.0'1.f INIT OBS POTW
2 271 00 22 S. 1416 PCH 6 PGTW
3 271600 22 3M 141.7E PCN 6 TI.101.S 1IT OS PGTW
4 27 1800 22 4H 1 41 SE PCN 6 PGTI5 271939 23 .2 141.6E PCH 6 EXP LLCC TO NMW PGT"
6 272004 24 IN 141,6E PCN 6 PGTU
7 280000 24.8 141,2 PCN 6 ULCC FIX PGTU

5 1 1123300 254N 141.9t PIN 6 ULCC FIX PGTI
9 280612 24.28 140.2K PCN 4 T2.0/2.0 /D1.0/22HRS PGTU"
10 292059 25,3N 140.9E PCN 4 EXP LLCC PGTU
11 282140 2.SN 140.2 PCN 3EP LLCC Pe7W
12 290102 25.58 140.1E PCN 3 EXP LLCC PGTU
13 OSO59 26.18 140.7K PCN 3 Ti5 '2.0 'WO.S/24HRS EXP LLCC PGTW
14 290•59 a,:H 140.3E PCN 5 TI.SI.S IHIT OS RPMKV
15 290939 2S 140E PCN s PGTU
16 291200 2 6.1 140.3K PCN 6 PGto
17 291343 26.58 140.4E PCN 3 EXP LLCC PGTU
12 291844 a?.1N 141.0K PCN S T2.0'2.0 INI OS PGT"

* 19 292038 a? 4H 140.7E PCN 3 EXP LLCC PGTW
20 300042 26:9N 141.5 PCN S EXP LLCC PGTW
21 300300 27.58 142 OE PCN 4 EXP LLCC PG5U
22 300600 25,58 142.9K PCN 6 T1.0/1.S /WO.S/24HRS PGT.
23 301322 29 .8 I450E PC" 2 PGTu
24 301800 30.48 146.6E PIN 6 T2.0/2.0-IS.0/24NRS POT
25 302233 31.9M 148.6E PCN 6 PGT" -
a6 010022 32.48 149.7K PCN S PGTU
27 010534 33.78 IS2.4E PCN S T2.S/2.S-/DI.S/24HRS PGT.
28 ele56 34 aN 154.4E PCN 6 PGTU

S2 011200 34 78 155.4K PCN 6 PGT.
30 011000 35.6h 152.2E PCN 6 PG?1 __
31 011300 36:3" 159.3E PCN 6 T3.5'3.5-'DI.S,24HR PGTU
32 012200 36.58 161.5 PCN 5 PTU
33 D0000 3S.SN 163.4E PCN 4 POTW
34 020300 36.O8 164 9E PCN 6 PCT,

AIRCRAFT FIXES

FIX TINE FIX FLT 700M OB MAX-SFC-WND MAX-FLT-LVL-UND ACCRY EVE EYE 081M- E 'TEMP (C) MSM
M 0. (OZ) POSITION LVL NGT MSLP VELIORGIRNG DIRVEL.'RGIRNG NAV.MET SHAPE DIAM'TATIOM OUT, I 8911T no.

1 292a49 27.SN 141.SE IS:eFT 994 2S 330 40 030 38 330 4" 1 IS .87 6 , 814 89 4 . ,

2 302341 32.6 149.8t 70OMB 29a 7s 230 20 310 2 323 5O 8 7 CIRCULAR 10 *-II

RADAR FIXES S
FIX TIME FIX EYE EYE RADOB-COVE RADR ITE
NO. (Z) POSITION RADAR ACCRY SHAPE DIAM ASUAR TD0FF COMMENTS POSITION 110 NO.

1 232200 24.6 141.0 0 133Sa22 RJA UO 47981

2 301926 321N 4.2E .IFT

NOTICE -THE ASTERISKS I INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES,
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S, NO

TYPN OGDEN
BEST TRACK DATA

DEST TRACK WARNING 64 HOUR FORECAST 48 HOUR FORECAST 78 HOUR FORECAST 0
ERRRS ERRORS ERRORS ER HU RO

O'A'IR POSIT WIND POSIT IND DST UIN POSIT WIND 05? WINO POSIT WIND OS? WIND POSIT AIND 5SF WID

10*7002 13.1 152.3 29 13.! 1S2.4 25. 55. . 2. 151.2 3S 183. -ID 6.6 ISa 9sS 417, -80 0.0 P .S 0. W. . .

1 Z76 19.1 252.1 3 ID.D 1S2.D 3D. 3. 0. 82.1 151.1 46. 276 1 6 2.5 1.9 SD. 6e1. -10. . 0.

t,7132 604 162.2 19.0 151.6 3D. 59. 0. 22.8 160.6 40. 347. -S 27.2 150.7 SD. 702 15 s.D 4.0 .. ..
1007182 81.9 198.7 3S 20.4 151.6 3S. 19. 23.6 IS1.D 49. 394 19 28.R 151.5 9 .02 - 0.0 S.D 0 .
100300 23.8 153.7 46 24.0 153.3 40, 25. -5. 32.5 160.9 46. 23S. 2s ,0 , 0 .6 0.0 .

:10362 aSS4 154.6 SD 29.8 6.0 I S . 32. 0. 3:.4 16.8 SD. 298 -is 0 .0 S 0 . . 0.1003122 26.9 159.9 95 26.6 199.6 sD. 3. -5. 31.8 199.9 50. 201. -15 .0 5~ 0 .6 e .8 0 .0 0,. - -

oz 
.:SI .. 

0.0 0.4

1003182 67.8 156.6 6 27.5 196.4 SD. 16. -1. 32.5 160.2 S: 179 -10 S.D O 0 . . D . -
*o10900 29.4 1S8.1 7o 89.1 167.7 70. 3 .. :0 8. :O. o0 DO .6 0.6 .
1009062 30.9 160.3 65 30.7 199.8 65. 63 . 0 .O 00 S.D 0 . - . 0. 0 .O
1009122 36.4 162.3 69 32.2 168.8 65. 12. 0. 0.0 S.D . S .D S .0 . S. D ..
1009182 33.9 169.5 60 33.9 1.. 60. 15. .0 SD D . 0.0 0 0 0 . . 0 0.-

ALL FORECASTS TyPHOONS WHILE OVER 35 KTS
URNG 24-HR 48-HR 72-HR ,RNS 24-HR 43-HR 7 HR

AVG FORECAST POSIT ERROR 30. 277. 20. 0. 277. 685.
AVG RIGHT ANGLE ERROR IS. ISO. 819. 7 1 0. 219.

AVG IMTENSITY MAGNITUDE ERROR 2. 14. 14. 02 14. 14.-
AV IN ENST DS -2. -24. -4. -a. -14. -14.

NUMBER OF FORECSS 12 8 4 0 8 4

DISTANCE TRAVELED Y~ TROPICAL CYCLONE IS 1836. NH

AVERAGE SPEED OF TROPICAL CYCLONE 1S 19. KNOTS

TVPHO0" OGDEN
FIX POSITIONS FOR CYCLONE NO. 19

SATELLITE FIXES

FIX TIME FIX
NO. (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE

1 091860 1241 191.2E PCN 6 T8.00.D 114T 089 PGTU.
*2 060060 13.SN 192,SE PCN 6 

PGTW 

0300 17.9 154.4E PCN 6 TI.0/1.0 IIT OS PGTU

4 060600 18.1m IN .1E PCN 6 U PGTU

S6696 ISN 199.0K PCN 6 ULCC FIX PGTU

6 061600 E.7N ISSIE PCM 6 
PGTH

S$61200 ISSN 1 H48K PCN PGTU
9 9 090 38.6N IS9.DE PCr61 6 

G

1 0620 1S.4N 194 SE PCN 6 PGTU

la 070302 19.O14 192.9K PCH 4 SS./4R X LLCC PCT
13 070601 18 9" 2s2.3E PCN 3 PGTW

14 076936 Ig.N ISI E PCN 
PGT

* 15 071848 19.9 1S3.SE PCN PGTU
K 16 071660 20.21 1S3.SE PCN 2 T2.9'2.0 'DO.S'24HR5 P5TH

* 7 0 7 1 8 0 6 .2 a 4 I 4 , I E P C N 6 
P G T U

18 072124 21t91 192.8K PC14 ULCC 23.OH 138.96 PGTW19 072342 24 SN 1 C3.3E pCN 4 T2. '2.0ID-'O .SI24RS P0TU

20 078342 24.14 153.8K PC14 3 T3.9./3.9 INK? 085 ROSH ' --

0 1 020300 25.6?) 154.6K PCN" T3.9'3.5 /D2.5'24HR5 PGTW

28042 253N 1g4.9 PCN 6 
RO

84 07821 26.01 ISIE PC91 4 
PG58 -ON.

9 0 12 2 24 G 19t .63 PC N 3 
PTW

220 0 814 246.9 154.SE PC 4 
RO u"

7 081606 2.21 1H 6.1K PCN S T3.,3.-/D.D/24HRS 
P0TM

2 081833 27.614 I _ 6.5K PCN S 
PGT3 

S13.5 

* °. 
-"4W.

612 a 8a N 15 BE PC" 3 POTU

0 0:3821 9.2 I 19S .IE PCN 3 
P T" -

31 9300 BOSH 19.E PCH 4 T4.0 4.D- DD .6'24HR5 PGTW

38 09032 30.914 1 0.7 PCN 4 
P T" -

33 09 0900 31.46 11.6 PCN 6 PGTU

34 091200 32.214 262.7K PCN S uLcc FIX PGTW
39 091600 33. 1 14.8K PC 6 T4.N/4.5 'O.5t4HR9 PTW

S36 091639 33.114 169.1K PCM 6 KGUC

- 37 091909 34.614 165.7K PCN 6UILCC FIX PGTU -I38 9 22 0 34.3M 166.0E PN 9 
80DM

392946 34.31 166.0 PC6 ULC 347H 17.1K KGUC

40 092301 39 SN 169.9K PC14 6 KGWC"°.'" :
.41 1800 3SN 16.3K PCN 6 

PGTU

42 100400 39.a. 172.8K PCM 6 T4.0,4 0-tSS ,25NRs P TU-

AIRCRAFT FIXES 
"' "" 

"  
"F

FIX TIME[ FIX FLTOeROMI 08 MX-9FC-WHD MAX-FLT-LVL-WND ACCRV EVE EVE 0O1614- EVE TEMP (CI 141 . . - - - -

M O, 22) POSITION LVL HOT MSLP VEL'3RG/RMG DK0'VEL'3RlG/RMSNAV'MET SHARE DKAM/'TTON OUT' IN' DR/3ST NO,

3 0,822 1.4N 1522 18F? 99 15 340 70 150 16 30 7 10 3 *5 +20 "88 36 8-

3 070 33 1.31 12.8 ISOF? 97 46 130 140 810 33 130 1 10 3 3 *2F IX6 3-

38 07 0 3 194 3 162.6E 7014 303 10 0I O 29 3 4 13 7XS .1

5"O 4 SS 5,8 RN eR1O e I 41 1 1 072040 8.114 22.2K ISOFT 995 8S 40 105 340 36 880 38 45 I 29 .S .2 .2 7 6 "-' ""
39 07 399 53 1 164.06 IS OOFT 993 4 1 00 25 240 84 13 49 15 1 2M9 .30 . 3 55 N

0 030646 68.SN 294 76 70014 2970 60 '90 15 80 9320 01 15 +12 .13 +13 67 0 303 S M 15.0K 7ee Ms 29 1 9 6 4 0 4 0 0 13 0 91 4 0 90 0 10 13 13 *6 
S 62 10 132 SO 7N 1 7 SE 700C" 945 93 70 20 30 310 76 20 33 5 1 12 . 5 +147

• 038313892.314 153.0K 70014 292 98 40 630 00 270 03060e 70 9 8 CIRCULAR 40 +13 .14 +14 7. o* -

NOTICE - THE ATERISKS ( ) I DIC T E FI ES UNREP ESEN FTI E ND NOT USED FO EB TR AK PURPOSES.-
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I vp~ON. PHVLLIS
NEST TRACK DATA

NEST TRACK MARRING 24 HOUR FORECASTM 43 HOUR FORECAST 72 HOUR FORECAST 0
N PST WIND POS WIND ERRORS ERRORS ERRORS ERRO

2000 00 0 ST e 0 0 0 0 S S -0. 0. 0. 0.0Z 0.O -0. :MOD R POS T WIND POSIT UID DST WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WIND
100So 3 as 0. o -_. . o.e 0,0 . _a0 0 0 .- 0 -0.
10102 11 -. I a. 0 S 0 0 0 00 00 0. -0. -00 .o0e eo 2.9 ois 19-.13~1,*Sl 1: s. ::oo:o:. .:,. .1010062 19.2 1521-0, 0 0.000000 0.0OOS 0.-0.0. 0.0 0.0 0 -0. - -e0,0 -9

10101z 19.4 12.2 30 S.S 0.0 0. -0. 0. 0. . -0 . 0 .0 .0 0 :0 0. -0. 0. 0 0.0 0
t101016 IWO 112.3 30 0.0 -. -00 o 00 0 0. -0 . e.g . . -.-
1I1- . 6.. 149.3 409. 40:
1011062 29.1152.4 45 19.9 1523 45. 13. 0 21:1 1S1 70 112 0 24.0 150,3 0. 231. 15. 0.0 0.0 -0.85 240 eS o II .e .0 3
101112z 20.7 12.1 5 . 5.1 55. 0 . 22.S 151.4 75 5. -s 26.4 151 7 0. 106. 25. 0.0 0.0
1011132 21.4 1SI,? 60 21.4 161.? 5. 0. 260 110.3 75 77 -1 36.3 1552 6 0 ."0. ._5 198 0s a~ ".o "%- S .

1:100 22.1 151.3 65 2 . 1s1.3 6s. 6. 0. 8S0. 151.2 05. 49. 15. 30 3 15. 70. 299. 31 0.0 0.0 -0, . . -
1012662 22.9 IS1.5 70 22.9 150.9 70 17. S. 26.4 150.8 0. 87. 15S .0.0 0. -. 0 0.0.0 .1012122 23.9 191.2 80 23 7 S 5. . 27.3 161.3 75. 132 20 0.0 . - 0. 0.0 0.0 0. 0.101213z 24_ 1S1.3 I 0 247 150.7 00. 33. 1 2 : 1 150.7 115. 15 70. 0 0 .0.0 0.0 -0.

10f32 2. 164 70 25.9 I112 B0. 12. 1.3 7 15 61 194 30 Oe 0 . -. 0 00 00 0 4132. 1515 . 7 1514 7. .0 o -. 0 00 00 0. -0. 0. 0 .0 0. -0
1013122 20. S .IS, 20. 11. 65. 17:I. 10. 00 0 0 - 0 00 0 0 . 00 00 0 0
101310Z 31.6 IS1.7 45 31.7 121.3 60 21. I8 0 0. 0 -0 . 0.0 00. -0. 0. 0.0 0.0 0 -0.
1014002 33.3 112.6 3S 34.0 152.2 35. 23. 0. 0.0 0.0 0. -0. 0. 0.0 0.0 0. -0. 0. 0.0 0.0 0. -0. e-

..ALL FORE!CASTS TYPHOONS HILE OVER 36 ETS

MONO 24-HR 43-HR 79-HR MONO 24-HR 43-HR 72-HR
AVG FORECAST POSIT ERROR 1s 113. 233 496. 1S. 113. 233. 499.
AVG RIGHT ANGLE ERROR 12. 23. 120 113. 1. 23 120. 113.
AVG INTENSITY MAGNITUDE ERROR S 19. 20 40.5 I. 20. 40.

GINTESIT 16 3. 3 3 149. 20 3. 0 0
NURSER OF FORECASTS 13 9 1 2 13 9 5 1

DISTANCE TRAVELED 5Y TROPICAL CYCLONE IS 972. NM

AVERAGE SPEED OF TROPICAL CYCLONE IS 9. KNOTS

,TYPHOON PHYLLIS

FIX POsTONS FOR CYCLONE N.O 20

SATELLITE FIXES

FIX TIME FIX P..
NO. (Z POSITION ACCRY DVORAK CODS COMMEINTS SITE

1 072124 13. 7 146.9E PCN 6 TS.0S. [NIT 03 P7TW
2 S 0920 la" 15.7 PCN 6 70.5'. INK 031PT

5 3 09223 a.a 152.SE OCM 6 ULCC FIX OT
402301 13CR 112.1E PCR 6 TI.St.S I NIT OS PGTU
5 100400 19IN 152. 1CR 6 ULCC 20.7N 133.3K PTU.
6 100600 20.SN I2.SE PCN 6 PaT

* 7 09, 20.3N 152.86 PCN 5 P0.W
101141 aO.IN 1Sa.7 PC" 0 POTU

a 120 19.3N 112.4E PC" 6 T3.0'2.0 IHIT 03S T.-
10 '01800 2OON 15S.3E PCN 0 ULCC FIX PGTW
11 102007 lOON 162.4K PCN4 PGT710 102156 1 E.4N 112.68 PC. 4 PGTU
13 110022 l a.N S E2.5K PCN 1 72.52.6 .D1.03S/mnRS POT0
14 110611 1.ON4 155.3E PCR 3 PDT
15 110347 a0. 3N 11.3K PCN 4 POTW
is1 111100 20.CR 162.RE PCR 6 PTW"
17 111303 20.7N 1S2.1K PCN 3 PTU
Is 111660 2lON 1SI.7 PCN 4 PT
19 111766 lON 1.3E PCN 4 ,3.5'3. oDI. ST26H- PW
20 112133 .SI 1E5.0K PC" 3 PC7"
21 120000 SRON 151.45 PCN 3 T4.0/4.0 /1./24NRS P0TW
22 120463 R2aIN 151.1E PCN 3 PT" .
23 120600 22.SN 150.9E PCN 4 PGT
24 120321 a3.IN 111.1K PCN POTW
25 121243 23.9" I11.3K PCN 4 POT7
26 12160 24SN I51+E PCR 4 PGTW
27 121743 Z4.7I ISO.E PCN 2 T5.0/S.0 1DI.S/24NRS POTW
23 121924 S.ON IS1.E PCN 4 PTW
29 1a2104 aS.3N 151.6K PCN 3 PC7W
30 0342 2e.IN IS1.3 PC" 4 13.S'4.0-WO•.5124HRS P0TW
31 13040 0s.N 151.4f PCN POCW
3 1 330441 7.eN 1S1.5E PCN 6 P.%
33 130600 27 BN 1s1.E PCN 6 ULCC FIX PGTU
34 131222 29 .7 151.1K PCN 4 EXP LLCC P0T
3S 1312 9. 2N 151.9E PCN 6 ULCI FIX RODM
36 132321 3S.SR 114.0K PCN S 72.0,2.0 IIT 3 RO

a 37 132322 34.5S IS3.SE PCN a PGT

AIRCRAFT FIXES

FIX TIME FIR FLY?BO0NN 035 NAR-SFC-WRD NAX-FLT-LVL-WND ACOWY EYEt tEE 0T1EM- EVE TEMP (C) NON
NO. 4Z) POSITION LVL HGT SLP VEL/R &P RNC DIR/VEL'OROGRNG NAVIMET SHAPE DIAR/TATION OUT' IN' DPRST NO.

1 11041 ,0N 162 4E IS*OFT 939 60 240 10 330 : 240 3 4 CIRCULAR 10 3 0 23 1
1 1142 21.7N II SE 7NNS 296 86 66 27 100 60 030 29 2 CIRCULAR 1: +11 +17 +10

3 1123 2 IN 1 3E 293 933 9 13 10 4 0 12 CIRCULAR 15 .17 +13 +12
20255 3,3N 151 2E 70OM3 2920 975 360 91 20 0 10 CIRCULAR 1 +16 +24 +1 3

S 121128 23.SN IS, 1K 700"3 2927 g74 320 74 3 8 3 3 CIRCULAR 1S +14 +71 3
122032 21 INO 110 3 26 65 10 10 10 5 CIRCULAR 30 3C +24 1 41S7s122304 258N 15, 2K 700*'68073 938 20 50 140 5510 50 10 1 CIRCULAR 30 Is +24 44S$40o: o10S *OS oIS CRUA 0+ 16 1 *33 .10t22304~~SO 2S84Il E 70" 9' gs a

5 130641 28 ON 151 SE 700M3 30S6 6 200 6 0 6 04 0 S15 IS +18 +2 +1
130931 M SN I 4 E700 301 01

10 132327 33+7N 152 4E IIOOFT I99 31 ISO 30 260 43 1S 77 8 4 +2S a20 +13 25 6

NOTICE -THE ASTERISKS I(9 1 DCATE FlXES UNREPRESENTATIVE AND HOT USED FOR BEST TRACK PURPOSES.
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TRCAL STORM ROY
s~sr RACK DA TA

BEST TRACK WARNING 24 HOUR FORECAST 4R HOUR FORECAST ?2 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS a

MOD R POSIT UIID POSIT WIND OST WIND POSIT WIND oST WIND POsIT WIND DST WIND POSIT WIND 01 WIND-
I~lAO1Ra 9. 1. 000 0.0 A. -A A00 0 0 0. -0 0. 0.0 0. A. -. 0 A0 A 0.

IAIAOZ .8 41* 2 0.0 0.0 A. -. A . . . -. 0 . . . 4 . 0A 0A 0
I90Nl £0.4 £41.3 25 0 A 0.0 0. -A .0.6 0.0 A A . 00 00 A. 0 . AA 0A A
II01 I I £42.4 2e o.o .0 0 -0. 0.. A4:0 0 -0. 0. 0.0 e.0
* 10010 IIR 143.0 25 0: 0 0 -0. . 0.0 0.0 -0. 0. 0.0. -0. A .

IAOWaoz 12 7 143. 30 12 7 143.2 30 A. 0. 16.3 143.0 50. 68. 25. 19.4 141.0 6 07. 50. 8 0 0. .

1011006 13 38 2 35 143.1 35 13 A 17.0 142.0 55. 155 35. 0.0 00 . -0.0 . 0 0. ., -
IAIIIZZ 14 a 143 2 30 14.7 142.8 40 38 £0. £3.9 141.0 60 IK. 40.0 0.0 0. -0. 0. 0.0 0.0 0.
1011182 14.8 143 as 16.2 142.0 40. 109. 15. 23.9 142.1 45, 3 3 0.0 . 9. -0. 0. 0.0 0 0 . "-
1:1800Z IS 143 3 215 5 . 143.2 30. 6.S .17:R 143.2 35. 154. 25 . 00 0 -10 . .
£0180z 16 2 143 S 2 0 16 2 143.5 0. 0 1 0.0 0.0 . -0 0.0 0.0 -0 . 0.0 0.0 0 . .: -8

*1612122 17.3 1 43 R 20 17 7 4 £43.7 30. 8: IA. O.: .0 0 -0. 0. 00 00 0 -0. 0. 0.0 0.0 0
IAI2SZ 18.8 144 1IS 1£7 143.9 30. 13. 15. 0.A 0.0 0 -0. 0. 0.0 0.0 0 -0. 0 0.0 0.0 0 -0.

£01300Z 20.0 144 6 10 2:0 144.5 20. 6. 10. 0.0 0. 0 -0. 0. 0,0 00 0 -0 0. 00 0.0 0. 0. 60 9--:

ALL FORECASTS TYPHOONS WHILE OVER 35 KTS
GRN 24-HR 48-HR 72-HR WANG 24-HR 48-HR 72-HR

*AVG FORECAST POSIT ERROR 21t 173. 207. 0. . 0 0 . 0
AVG RIGHT ANGLE ERROR lB. 817. : 179. 0: : . B0
AVG INTENSITY MAGNITUDE ERROR 8. 3£. 50.
AVG ITENSITY AlAS 0. 31. S0O0:0 0 0. 0.
NUNSRA OF FORECASTS 9 5 1 0 0 0 0 0

DISTANCE TRAVELED By TROPICAL CYCLONE IS 73S HN

AVERAGE SPEED OF TROPICAL CYCLONE IS 9. KNOTS

TROPICAL STORM ROY ".
FIX POSITIONS :OR CYCLONE NO. 21

SATELLITE FIXES

FIX TIME FIX

NO. (£) POSITION AECRY DVORAK CODE COMMENTS SITE

1 091820 9.7N 149.IE PC 0 ULCC FIX PC W

8 9 28 16sN 140.7K PCN K ULCC FIX POTS

10400 Il.N 142.2E PCN A 11.5. INIT Do PCTW 3
4 100000 I0.4N 142.OE PCN 6 PO7TS

.100908 lOBN 141.3E PC" 6 PGT1
0101200 11.SM 141.8E PCN * ULCC FIX POT

7 101382 I.ON 148,E PCN 0 POT"
0 10 It.3N 143.IE PCN K TI.Sd1.S INIT OS POTS

1 01300 lI.SM 143.IE PCN 0 ULCC FIX PGTW

IS10 1007 12.ON 143.4E PCH K PGTU
11 108152 12.M 143.8E PCN 3 POT-
18 1098 12.7N 143.2f PCN 3 PG
13 11400 13.3N 143.2E PCH 4 POr" .
14 110652 13.m £43.0! PCN S T8.K'8.S IDI.0.'7NRS PCW
IS 110347 14.3N 148.9E PCN 6 POT"
IS £11200 14G6M 142.7E PC 8 POTS

17 111303 14.KN £48.68 PC S POTU
0 13 111800 lIN 141.0E PCN 6 TI.0.1.S .U*.S,2OHRS POTS
IS 11218 14.N 143.OE PCN K PGW
80 1880:0 15.2N 143.4E PC 3 EXP LLCC PC1W S
a 1 120400 ION 143.0E PCH 4 PGTW
2 120640 lOIN 1 43.SE PEN 3 T43 .02.S 'WS.S'84HRS PCTW
93 130026IK7 143:7E PEN 4 KXP LLCC PGTW
84 181007 17tH 143.0K PEN S PaTW
20 11 143 I7.SN 143.0! PCN 6 POT
2K 138342 2O.ON 144.KE PC 4 POTm

AIRCRAFT FIXES

*FIR TI ME FIX FLr 700NB OB NAX-SFE-UND MAX-FL.T-LVLWHUD ACORY KYE KY! OAKEN- EYE TEMP (C) MS"
NO. (Z) POSITION LVL NGT MSLP VEL.BRG/RNG DIR/VELDRGR"0 NAV/MET SHAPE DIAM TATION £ OUT IN' DPSST NO.

1 110046 .ON 143.3E ISOOFT 1000 30 140 80 230 29 140 20 S 10 .3A *31 21 0 1
S11036 13.O 143.1 %%SOFT 999 40 110 23 0 44 00 37 0 a V2 +B? .8 2

3 1108 a 4I 1M, 1 IE OF 993 86 240 30 360 88 840 41 8 3 V8 8?8
4 ?11 IS.N 143.3K ISOOFT 1000 30 140 80 200 40 140 20 4 8 .31 *II VOA 0 3
10831 l 2N 143.SE ISOOFT 996 2 100 40 24 28 100 35 7 8 *25 87 V85 4

0 1820384 l6.N 143,E ISOOFT 98 10 E 30 230 Z3 220 63 8 2 2? 27 87 4

NOTICE - THE ASTERISKS 151 INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR REST TRACK PURPOSES.
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.S,- STORM SUSAN~RACK DAT

BEST TRACK MARNINO 24 HOUR FORECAST 431 HOUR FORECAST 78 *W2UR FORECAST
ERRORS ERRORS ERRVORS ERRORO

OAHR POSIT uliND POSIT UIN OST UlD POSIT wimp DST D OS? wim OST H zO? ND POSzT gINo OS? gINO1:16 -I .1 2- 0 9 N O . o a. . 0 _s
I4) 112Z 11.4 114.6 asS ...4 ) -0. 0: • •4 -.0. • •0 :.0• • -0 0- 0,9• ) ) O -• •

I IBO8Z 119113.0 30 16.0 111.o8 1::O i t1 Z 1 1 9 1 3 . 0 30 1 S 1 . 3 . 3 ..3. 0 3 3 4 . • • 6 . - . 0. 4 7@ 0 0 S . 0 .0. 0 .

'0 01 :1 40 1 11. 400 00 00. -0. 3. 0. 00.0-

*OI3.Z 13.5 10. Be 0. 0. ... - 5 55 00 5 - . 0 0 . -0. . 0. 55, 0 -0. .

ALL FORECASTS TVPHOONS U E R 3S KTS
URN 24-HR 48-HR 72-HR URaO 24-HR 45-HR 72-HR

AVG FORECAST POSIT ERROR 13. 47. 0. . r.
AVG RIGHT AGLE ERROR S. as: 0: 0: 0. 0. 0.AVG INTESITY MJ.ITUDE ERROR . 5. . 0. .a.' INrENXT 5150 . 9 5 . 5 . 5NiUMBER OF FORECASTS S 1 • • O 4) • 0

OrSTANCE TRAVELED BY TROPICAL CYCLONE IS 576. M

AVERAGE SPEED OF TROPICAL CYCLONE IS 14. KHOTS

TROPICAL STOR)M SUSAN* "''"

FIX POSITIOS FOR CYCLONE NO. 28

SATELLITE FIXES S
FIX TIME FIX
NO. (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE

S10loose 11.2N 1 iE PCN 4 TI.SI.S INIT 035 PGTU
1 2 lo a" Ita aE PCN 6 POTU3 1:160 137N 112.S PC 6 PGTU

1 18e0 23.6N 118.61 PCH 6 T1.0/1.0 INTI 035 ULCC FIX PT'
6 11M60 I t4N SE PCN PGTU

7 115834 11ISH 116E PCN S TI.SI.S INIT OBS RPMK11158 II oN 11S.4E PCN 5 PGT.
• 11120 110)1 l1S.E PCN 6 PGTU10 111444 II tN 113,?E PCN S RPMK U
11 111650 a2 am 112 6E PCN 6 TZ.S/2.S 'I1.S/22HRS PGTU12 111805 11 R 1I1.2E PCN 6 PGTU
13 112105 l IM 112.2E PCN 6 PGT'
14 110239 12 3N 112,lE PCN S PGT"
IS 112309 t 3M 111.7t PCN 5 RPK1• e1e5 12.2 112.4E PCN 6 PGTU
I1 120450 1:SN 11•.7E PC. 6 T3.13.0-/D1.S/2414RS P T7
18 125655 12,i 2 5.1K PCN PGTU
19 15•822 12.3N 109.2K PCN S T2.012.0-1D.S'24HRS RPMK*12 12050 laSH 159. 2a PCN 6 PGT*
21 121147 12.6" 108.3E PCN M RODM
S2 1222" 1 2 .4M 108.61 PCN 6 PGT"
23 121600 13.9M 107.BE PCN B PGT"
24 122157 12ION 107.6E PCri S RPMK
as t22247 13. IN I7.E PCN S RPMK
26 135526 13.6" 107.1t PCN S RPM

NOTICE - THE ASTERISKS (SI INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR REST TRACK PURPOSES.
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D CAL SEPRESSION 23
T 

. -.'R. 

A

BEST TRACK WARNING 24 HOUR FORECAST 43 HOUR FORECAST 72 HOUR FORECAST
ERRORS 4 ERRORS ERRORS ERRORS

NOIDA/Mll POSIT WIND POSIT UIND DST WIND POSIT WIND CST WIND POSIT WIND DST WIND POSIT WIND DST UIND1,016hZ 7.6 150.2 20 0.0 e.G 0. -o. 0 0.0 . 8. -0. 0. 0 .0 0.0 : -0. 0. o.0 S . -0 0.'.:".
10170Z 8I 1494 20 0.8 -0. B 0.0 0.0 0. -. 0. 0.0 0. 0. -0. 0 0 0 0 B. 0.
101706Z 87 143.6 25 8.7 148.5 2S. 6. : G.e 0. 0. -0. 0. 6 0" 0 0 -0. 0. 0.0 0" 0 -0. 0
1017112 9.3 147.7 as 91 147.5 25. 7 0 0 0.0 0. -B. . 8.0 0.0 0. -. . e e.g 0 -e e.
101782 9.' , 25 9.0 1 46. 6 21 11. 2. 0. 8.0 0.0 0. :-0 8 0: 0. 0. 00 00 - -

1018002 103 1462 0. 0.0 0.0 0. - 0. . 0 -0. 0. 00 0e 0 S. 0.

.ALL FORECASTS TYPHOONS WHILE OVER 3S KTS
WANG 24-HR 48-HR 72-HR WRNG 24- 3-HR 72-NR

VG FORECAST POSIT ERROR 0.
AVG RIGHT ANGLE ERROR 16. 0 0. 0: e0
AVG INTENSITY MAGNITUDE ERROR 00. 0.l
AVG ITENSITY BIAS 0. 0. 0. 0. 0. 01 0NUNBER OF FORE CA STS 4 •9 0 0 0 a -

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 287. M

AVERAGE SPEED OF TROPICAL CYCLONE IS 10. KNOTS

TROPICAL DEPRESSION TD23W
FIX POSITIONS FOR CYCLONE NO. 23

SATELLITE FIXES

FIX TIME FI
NO. (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE

1 141808 t2 SN ISS.SE PCN 6 TI.S/1.S INIT OBS PGTW
2 142023 12-3N 154.IE PCN S PGTW
3 152S02 11 153.2E PCN S TS.S INIT 03S EXP LLCC PGTW.
4 IS030 11aS4 156.2E PCN 6 TI.O S I5IT 08S GT
S 161600 7.1)I 150 l 4E PCN TI.011.0 1)41T 0BS PGTW

6 161800 7.4H IS0.2E PCN 6 PGTW
7 162100 7.4N 1S1.4E PCM PGT".
£ 17082t SIN 14IE PC" 6 PGTW

89 171200 6g.9H 147.6E PC ULCC FIX P0oTh
10 171243 6.8S 147.7E PCM 6 ULCC FIX PGTh'
11 171822 9.6H 146.3E PCM K TI e.0e--sOS,26NS ULCC FIX PGT.

AIRCRAFT FIXES

FIX TIME FIX FLT 700MB OS MAX-SFC-UND MAX-FLT-LVL-UND ACCRY EVE EYE ORIEN- EYE TENP (CI AS
NO, (2) POSITION LVL NOT MSLP VEL/BG/MG DIR VELBRO/RNG NAV,MET SHAPE DIRM'TATION OUT/ IN/ DP SST MO.

1 170600 8,7M 145 SE ISGOFT 528 2S 170 30 830 28 170 30 1 S .2? *27 V20 2s

NOTICE - THE ASTERISKS (5) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES,
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a1 T

IAOON THADI
EST TACK DATA

BEST TRACK WARMING 04 HOUR FORECAST 48 HOUR FORECAST 75 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS

NO/DAHR POSIT WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT WIN DOST UEND POSIT UZND aRT WIND
I50R2 8.71.1 0 0.0 0.0 0 -. 0. 0.0 0.0 :. -A. 0. . .0 0 .0 -0 . 0 0.0 0.0 0. -0. 0.

WO1Si2 97 149.6 5 0.0 0.0 0. -0. 0. .0 . -0. . 0.0 0. . 0.0 -0.3:0113 1.3 149.1 30 . 0 .. -0 0 0 0 -. 0. 0. 0. 0.0 001.1 ." 4 IN J:. a4? 137:11 61: :: -IS: 16: 4-3::11*
115. 137.9 6 437 -36 16.4 132.9 9 900. 3 
1019612 13.1 147.9 35 13.0 147.9 35. 6. 0. 15.8 143.6 so. 166. -15. 16.8 38.6 65. 456. -45. 17,S 133.4 90. 951. -30. .. - -

Z019122 14.3 147.4 40 14.1 147.1 46. 21. 5. 16.9 140.7 60. 182. -IS. 19.7 138.0 70. 438. -45. 20.7 134.2 02. 93 -. -20.
i019i82 IS.8 146 7 45 IS.4 146.1 45. 35. 0. 18.9 141.5 60. 179. -30. 21.3 137.0 7. 447. -So. 24.9 13S.0 90. 911. -2.
0:0001 16.7 146.1 5S 18.7 145.9 55. 11. 0. 21.0 143.3 70 49. -30. 25.6 143.2 70. 112. -50. 29.9 147.6 6 . 308. -35.
1020062 17.3 1145.7 65. 6. 0 22.0 144.0 75. 50. -35. 26.0 144.S 50. 150. -40. 30.2 149.2 7S. 383. -15.
10212 19.0 145.0 75 19. 14.4 70. 03. 5. 3.2 144.4 804 49. -35. 26.4 146.2 85. 241. -30. 31.2 152.4 70. 366. -1. - -.

1202 20.3 144.3 99 20.3 144.5 50. II. 0. 24.3 143.4 8S. 62. -3S. 29.3 147.0 80. 219. -30. 33.2 1S.9 6S. 328. -10
l105100 21.6 143.9 100 21.5 144.0 100. 13. 0 09.0 146.7 9. 191. -40. 35.2 153.8 70. 212, -30. s9 .0.0 0. -0. 0.
io i.2 22.7~ 14.7110 2.9 143.6 96 13. -1. 28. 144.8 76 124. -45. 33.0 161.7 . 20. -25. .0. 0. °0 -0. 0.".- :2-.10212 23. 1437 1S 23.2 143. 95 3.: .-. 0.8.2.1
1021132 24.9 144.1 120 24.8 144.0 120. 0. 29.7 147.9 90. 168. -20. 34.9 167.7 75 212. 0 00 00 0 -'.

1022002 26.1 146.2 120 26.0 14S.1 11S. 8: -5. 31.9 162.9 8S. 19. -15. 0.0 0.0 0 -0. 0 00 0.0 0 -0.
102202 27.3 142.9 £20 27.2 £46.7 110. 12. -19. 33.0 166.6 50. 25, -10 0. 0 . -. 0 00 00 0 -0.. S
10 2 8.6 149 116.6149.0 1000.- 34.11,1. 86. -5 .0.0 00 : -0. 0 00 00 0 -0.
1022182 30.1 11.1 110 30.2 151.2 9S, 9. -IS. 36.7 163.1 6S. s59. -10. 0.- 0.0 -0.
1023002 31.7 153.,1 00 316 I13. 10.0 1B: 10. 37.1 164.5 70. 110. 0. 0.0 0 0 - 0. 0 -. 0
1023062 33.4 1SS, 90 332 156.2 100. 29. 10. 0.0 0.0 . -0.0 0.0 0.0 0 -0. 0 0.0 0.0.I -0. 0
1023122 34.6 168.5 8034.8 1S7.9 90. 32. 1:. 0.0 0.0 0. -0. 0 0.0 0.0 0. -A. 0 0.0 0.0 0 -0 .
102318? 36.3 16S2. 76 36.9 161.1 75. 57. 0 0. 0. 0 0.0 0.0 0. -0 .
1024002 36.5 1666 70 3S.S 16S.S 7S. S. S 0.0 0.0 0. -0. *. 0.0 0.0 0. -0. 0. 0.0 0.0 0 -0. 0

ALL FORECASTS TYPHOONS UHILE OVER 36 TS
aRNO 24-HR 48-HR ?2-HR UNG 24-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 19. 114. 286. 636. 16. 114. 286. 63S.
AVG RIGHT ANGLE ERROR 18. 86. 178. 319. 14. 86. 178. 319.
AVG INTENSITY MAGNITUDE ERROR 7. 2. 33. 21.7. 22. 33. 21.
AVG ITENSITY a106 -3. -22. -33. -21. -3. -22. -33. -21.
NUMBER OF FORECASTS 21 17 12 8 20 17 12 9

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 2360. NH

AVERAGE SPEED OF TROPICAL CYCLONE IS 17. KNOTS

TYPHOON THD

FIX POSITIONS FOR CYCLONE NO. 24

SATELLITE FIXES

FIX TIME FIX
NO. (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE

1 172342 2 05 150:4K PC25S T1.01.0 INIT 0BS ULCC FIX PT"W
19052SgON 149.7E PCN 6 GT

3 190?s9 8 7N 150 aE PCh 6 ULCC FIX PT-
4 181200 9.25 149.7E PCNS ULCC FIX PT7W
S £91223 9SN 149.SE PC" 6 ULCC FIX PGTU
6 1se09 10.S 14S.8K Pc5 6 T2.02.0 Vl,9/e4HRS ULCC FIX POTW
7 182039 10.SN 147 SE PCH 6 ULCC FIX PGTU
8 92201 10.S 147.2EE PCN 6 ULCC FIX PGT"
9 122321 11IN 147.SE P2N 6 ULCC FIX POTW
10 190103 11 .N 146 SE PCH S T2.0/2.0 DI 0/SRS PGTW
11 190600 13.3N 146 6E PC2 6 PGT
1 190919 13.914 147.OE P25 6 P 7

13 191202 13.8M 146.8E PCN 4 PGTW
14 19160 IS.N 146 4K PC1 6 PGT
IS 1917s7 16 N 146 4E PCN 4 T3.0r3.A 'DI 024RS PGT - S
16 192018 16.4N 146 E PCN 4 PGTW
17 192137 16.75 14.6K PCN 3 P0TW

I8 200043 16.N 146.2K PCM 3 T3 S3.S IDl S/24HRS PGT
19 200300 17.25 145SE PCN4 P0TW
R0 00641 17.85 14S.9E PCN 3 

P0T

21 oes9 18.SN 14S SE PC5 4 POTW
2 2 a220 18.9 145.4E PCM 4 PGT
23 201304 I9 IN 145.1K PC5 4 PGTW
24 201600 01.IN 144.SE PCN 4 POT
2s 201600 20.3N 143.7K PC 4 T5 0/S.0 /02.0/24HRS PGT
26 IS1957 20.g 144.0E PC2 2 PTW
27 202112 21 IN 144:0E PCN 2 POTW
29 210000 216H 143.9K PC2 2 PGTW
a5 210023 21.65 143.8K PCM 1 TSS/S.S-D2.00/4HRS PGT 5 ...
30 It@30 22.M 143.7K PCN 2 PGT
31 2les0 22.854 143.6E PCN 2 P0TW
32 210629 22.25 143 7E PCN 2 PCTW
33 210837 23 IN 143 SE Pc5 a PCT-
34 21095 23.4M 143.BE PCN 4 PGTW
35 211200 23.6N 143.8E PCN 2 EYE 0I 3ONM PGTW
36 211303 23 .7 143.7K PCN 1 P07W
37 211600 24.35 144.0E PC2 P0TW
30 211800 24.95 144.2E PCH 2 T6.S/6.S-/D1.5,/4HRS PGOW
39 211914 26.15 144.4K PC25 PGT-
40 212100 2S.6M 144.6E PCN 2 P7W.

41 a2222 2565 14S.0K P25 2 P07W
42 20003 26.0M 14S.3K PC5 2 TS.0.'.0-/DA.5/24HR5 EYE FIX PT. .
43 220300 2S.65 14S.7E PCh 2 PGTW
44 22080 27.25 146.? P5 2 POT.
4S 220616 27.35 147.0K PCN 2 PGTW
46 220815 27.4N 147.2E PCH 2 PGT
47 22010 27T.5 147.2K PC, 2 PGT S
48 220926 28.1N 148.1E PC 2 PGTW
49 221200 28.65 149.2E PC5 4 PGT
50 221243 2885 149.1E PIN 1 EYE FIX PGT
51 221600 29.45 I1O.KS PE C 6 ULCC FIX P0T
s2 221 8 30.3 151.3E PCN 6 T4,6S.S /UI.S,24HRS PTU-

8S3 222204 32ON1630 P53 6 ULCC FIX PGTW . "
S4 22342 31.95 I53.0E PCH 5 T4.6/6.0 /WI.S/24HRS PGTW
SS 222342 32.65 1S3.1K PCH 3 T3./3.5 INIT 0BS RODN
S6 230300 33.45 154.SE PCN 6 PGTW
67 231600 34.95 160.9E PCH 6 EXP LLCC P0T
S8 231800 3S.2M 161.8K PCH 6 KXP LLCC POTW
60 232141 36.5143 PC))I P07
60 23232 35.6 166.3K PC 5 T3.S/4.S /l0/24HRS P0T-

AIRCRAFT FIXES

FIx TIME FIX FLT 7005B OS MAX-SFC-WNO MAX-F;LT-LVL-WND ACCRY EYE EYE ORIEN- EYE TEMP (C) M
NO. (Z) POITIO LVL HOT MSL EL, RRO/RNO DIRVEL/BRG RHO NAY/MET SHAPE DIAM'7A7£ON OUT/ IN' D6/587 NO...-

1 1728 13 65 147.9K ISOFT 990 46 120 72 310 30 210 70 10 2 *24 .*s 2 4 - -
I192385 £645 146 2K IS OFT 981 60 32 £0 180 60 000 £0 0 I CIRCULAR IS 24 *26 RRS 3 -. .
3 200154 170 14.S9K 700MB 2917 978 76 310 10 £80 S? 0 17 10 2 CIRCULAR 20 .11 .S 31

4 200543 17 7N 14S89 700MB 2879 70 020 10 170 49 070 27 S 4 CIRCULAR 20 R 6 R17 RI .:1, -1
6 2900 £8 N £4S.S 70MB 286 90 020 IS 100 46 AlA 37 3 5 6 * *4
0 0239 2O8N 144 aK 70053 2718 967 100 110 IS £90 79 00 64 16 I CIRCULAR £0 RIO RI RIO 6
7 202313 21 65 144 OK 700MB 2668e 943 £00 22S 10 al 76 300 10 £0 I CIRCULAR 8 17 .19 .s

O e10743 22 9M 143 9E 7008 263S 936 90 ISO 20 210 90 I0 10 0 I0 CONCENIC IA 8 as .18"
9 6112S 23 35 143 SE 70058 2636 080 76 360 12 10 10 COMCENTRIC 10 30 :IB .11 7

10 2120S2 25.S 144 SE 700MB 2644 120 180 10 190 9s 130 36 Is ELLIPTICAL 20 IS 060 R13 Re R1C8

It 21 2338 20 05 146 1K 700M 2662 938 110 110 10 320 90 240 30 CLR 2 8 1 I
l£ 22OS30 27.25 146 SE 70058 2SG 92S 110 180 15 200 107 3 9 CIWUL2
13 2Z806 27 85 147SE 700MB 268 941 300 80 200 33 10 1 CIRCULAR 20 .17 R0 S
14 622310 31 45 IS2 BE 700MB 289S 979 120 160 36 2S 8S 160 36 £0 1 -19 -21 * 8 t0

NOTICE THE ASTERISKS (8) INDICATE FIXES UNREPRESENTATIVE AND NOT U0ED FOR BEST TR0C PURPOSES
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SRTYPHOONVNESS
REST TRACK DATA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS

MOIDA'R POSIT WIND POSIT WIND OST WIND POSIT WIND DST WIND POSIT WIND ST WI NO POSIT WINO DST WIN
10800 7.5 159.2 25 0.0 9.0 0. -0. 0. 0.0 0.0 0. -0. 0. 0. 0.0 0. 0 0 e.o a .0 0. -0
10236Z 8.1 157,8 8 s e.0 0.0 . 81. . 0.3 .0 0. .0.0 0. e. - . 0.0 0.0 e 0 :2082152 5.6 1sS.4 25 0.0 0.0 0. -0. 0. 0.0 0.0 e. -0. 0. 0.0 0.0 0. -0. 0. 0.0 e.e 0 .- .-
1:282a"I 81 9.1 184S: 3S 9.S 111.3 3A. 3. 11:1148.819 48: 91. -18. 14.0 144.2 SS. 1SS, -20. 17S 14a.2 90. 419. -40. _

'-102300Z 9:4 534 38 9.4 583.9 30. 3: -:: 1, 1 46. SO.1 8 -20. 13.9 144.3 70. 237. -25. 17.5 1489 . 6g s.".....

I10a3"$ I. .1 40 9.7 152.1 35: a Is 11 9 146.6 S S : :9. -8: 14,4 141. 7.: 8111 -40. 17.1 139:? N0. 337. -61 .

102312z 10.1 IS0.S 50 10.2 1s0.7 4S. 13. -5. 16.3 145.3 SS. 8. -15. 14.4 14e.7 75. 216. -41. 1,6a 137.0 90. 36 -65:
10231hZ 10.4 1 149 6 10.7 149.0 55. 18. -5. 1.9 143.9 75. 106. -10. 14.6 139.4 90. 227. -40. 16.4 135.8 l1S. 20 -3s
"12402 10.8 147.4 70 10.6 147.6 70. 17. . 12,4 142 0. 137. -s. 14.7 138.5 15. 263. -3. 17.0 135.0 S. 270. -30 -
1024062 11,3 14S.8 75 11.2 146.1 7S, 19. 0.la 1 140.2 95. 95. -IS. 15.3 13S.S 110. 164. -40. 17.8 132.3 120. 143 20.
102418Z 11.0 144.0 144.1 7. 13. -5. 14.1 137.7 9S. 3S. -2S. 16.1 133.0 110. 75. -45. 18.4 129.3 120. 25. -S.
1024102 12.3 14a.2 85 12.4 142.1 0 . 0 . 14.9 13S7 105. 13. -S . 16.9 131.1 115. 27. -35. 18.6 127.1 125. 141. -1-
J0250 12.8 140.4 95 12.0 140.4 0. 0. -5. 14.8 134.7 100. $0. -40. 16.7 130.5 115. 32:. -30. 19,6 120.7 130. 78
1065002 134 138.7 110 13.4 138.8 110. 6. 0. 15.3 133.1 120, 33. -30. 17.7 129.7 130. 13. -10. 20.5 128.7 13S. S
12ss10 14.1 137.1 120 14.0 137.3 125. 13. 5. IS.6 132.6 140. 57. -15. 1.4 128.7 130. 46. -. 23.01.6 12 I. 147

Z 14.8 136.5 130 5.0 13.6 130. 23. 0178 130.4 140 13. -10 1. 128.0 1 116. -5. 25.2 131.0 2 1
10260Z 1S.3 13.. 14014. 12. 0. 10.9 10.0 140. 133. -5. 23.3 128.4 125. 173. -5 5 133.0 LOS. 241 -S
1020062 I1.7 132.7 150 16.2 132.6 140. 31. -10. 19.7 120.1 140. l4S. 0. 24.1 129.1 18. 171. 0. 2 134.6 10. -S

1020102 16.0 131.7 155 16.3 131.6 15S. 19. 18. 17.8 145. 91. 10. 23.3 120.5 130. 118. 10. 28.2 134.2 Its. 7 1
102618Z 16.5 130.9 IS0 16 .7 1300 18 . 13. S. 19.2 127.6 14S. 101. 10. a3.7 128.8 130. 204. 15. 28.2 136.8 115, 25
202700 17. 130 14 17.1 130.3 4 0.0. 24.6 130.0 11s. 234. 5 29.2 137.6 100. 289 0.26,~~~~~ , 131 6: 2:127:0 3:1:51

1 1 a 1 1 1 1S. 131, 111: 73. 92. o: 11 :102706Z 17.9 129. 140 17.9 129.0 140. 0. 0. 21.1 17.9130. 124. 2. as
1027182 10.0 129.4 139 10.6 129.3 135. 13. 0. 128.2 12S, 164. 5 26.7 133. 110. 0289. 5. 0 .0 -
1a2718Z 19.7 129.3 135 19.6 129.1 135. 13. S 0 3.0 129.1 125. 190. 10, 27,0 135.0 110. 293. 15. 0.0 0.0 0 .
1020002 20.6 129. 130a06 123 13S. 11. 5. 24.: 130.7 120. 202. 10 2.7 136.8 105. 320. 2. 0 0 0 -:1. 111. 135 a. 

...
a

S2.4 13. 15 1.3 130.2 12S. B. 0 1351 110. 7. 0. 1430 00 208 300
102012z 22.2 131.1 120 22.3 131.6 120. 8. 0. 26.7 138,0 110. 90. 5. . . 0 -0 0. 0.0 0.0 0 -
1020102 22.9 132.4 11S 23.2 132.4 111. 18 0. 27.8 140.4 100. 78. 5. 0 . 0 0.0 0.157.: '8 '1 0 -0. .

S90Z 23,S 134.1 . 5 134.2 120. 6. 10 25.7 143.3 91. 157. 1. 0 0. .36 5 7,47.1 ,1. :: o : -0:o -°; .:
S24. 136.0 O 42 136.2 115. 1 20 0.0 0.0 0. - 0

1029122 0S.8 138.1 105 25.1 138.0 lS. e.0. 0 0
10213 26.5 140.3 95 2. 140.. 3 95. 6. 0. 0.0 0.: 0. -0. 0. 00 .0 0. -0. 0 0 6. 0 0. 6. -0
203002 8.3 143.0 80 2s.0 143.1 90. 1 . 0.0 -0. 0.: 0.0 . 0. . 0.0 .0 .. t
1630062 30.a 146.6 70 30.3 147.0 75. 2. 5. e0.0 0.0 0. -. 0. 0.0 0.0 0. -0, 0. 0.0 0.0 . - .

ALL FORECASTS TYPHOONS WHILE OVER 3S KTS
WRNG 24-HR 48-HR 72-HR WRNG 24-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 14. 102. 179. 24S. 13. 102. 179. 245.
AVG RIGHT ANGLE ERROR 1 8. 60. 106. 165. 6. 1
AVG INTENSITY MAGNITUDE ERROR 3. 13. 1. 23.3. 13. 21. 23.
AVG INTENSITY 910S 0. -6. -12 . 13. 0. -" 12' -13.
NUMBER OF FORECASTS 31 27 23 19 30 27 23 1

DISTANCE TRAVELED 8Y TROPICAL CYCLONE IS 3125. HM

AVERAGE SPEED OF TROPICAL CYCLONE IS 16. KNOTS 5
SUPER TYPHOON VANESSA

FIX POSITIONS FOR CYCLONE NO. 2S

SATELLITE FIXES

FiX TIME FIX
NO. (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE

1 2:1200 3.9M 162,SE PCN S PGTW
2 1600 4.10 162.4E PC 6 PG7W
3 2le* 4:4N 162.2E PC5 0 T1.01.0 INIT OBS PG7W

14 1:300 4.N 162.46 PCH 6 ULCC FIX PGTW
2 0 5N M617E P" 6 PGTW

226003 7.40 1S9.IE PCH 6 T2.0/2. '01 0/ 4R PW-R-
7 220300 7.7" 1S.6E PC5 6 ULCC FIX PIT-
" 220600 5.10 159.1E PC6 6 ULCC FIX PGT '

9 22816 8.3M IS7.66 PC. 6 ULCC FIX PGT

10 22120 8.80 156B. PC" 6 PGT"
it 2 I43 a.0 ISS5.?c PCN I PGT7
12 221600 9.4N Is4.E PCN 6 TI S'2.5 INIT 0OS PGTU

S 13 221719 9.20 153.76 PCH 6 PGTW
• 14 22180 0 .IN 153.86 PCN 6 PG7

6 15 382024 9.SN IS4.4E PCM 4 PGTW
16 222342 9.ON 153.8E PC I T3 0/3.0 /01.0/24HRS PGTW
18 230300 9.6M S3.OE PCH 6 PGTW

1 230604 9.8N 152.06 Ce PG7
19 2307S4 9.8N IS.46 PCN 4 PGTW
20 230902 10.1m 151.29 P6M 4 PGTW
21 231223 10 N 150.66 PC5 3 PGTW
22 231600 10.5N 149.6E PCN 4 T4 0/40 /01.S/4HRS PGTW

23 231849 to.7N 148 76 PCN 3 PGW
64 232035 10.40 147.96 PCH 3 PGTU
25 232322 1.SN 147.56 PC0 S PTG
26 240300 145 147.26 PCH 4 TS.0/S.0 /D2 0/24HRS PGTW
27 2405St 1.55 14S.SE PC6 3 PGTW
29 240538s 1 7 145.36 PC" 3 T4014.0 1T DoS Rom

240930 90 245.06 PCH P17W
30 240915 11 8 14S.16 P60 4 PGTW

31 241203 12 144.06 Pc6 4 PGTW

32 241600 12 2 142.76 PC6 4 PT"
33 241036 12.4 141.86 PC 4 TSO'S.0 1DI.0186HRS PGTW

8 34 241836 13rN 142.26 PCO 4 RP K
3S 246 13 12.30 141.3g PC6 3 PGTW

36 R42117 16.40 141 6E PC 3 
PGT.

37 25043 l6.80 140 26 PCN 2 TS.S/S.S '00,S/21MRS PGTW

38 IS030 13 1N 139.76 PC2 
PGTW

39 050$39 13.7M 138.4E PC. 2 PGTW
40 8S0900 23,.M 138.0E PC. 2 PGTW

- 41 2S09SS 14 ON 138.06 PCN 2 PGTW
42 602200 14.3N 137 S Pch a PGTW
43 261323 14.3N 136.96 Pc6 2 PGTW44 61600 14751616 P65 2 Tss6.s '01 . RS 111 P 17W
4S 25180 14 .9 335 6E PC 2 

P07W 
TO SIB-S 1 2"

46 6512S3 25.10 135 3E PC0 2 60DA
47 651S23 14 IN 13S 66 PCM 2 P.17
4s 6e5 1200 5.2 S35.0E PCL 2 PGTW

49 65133 IS 20 134 8E PLO 2 
PGTW

SO 6S2233 IS.20 134 16 P60 2 PGTW S
51 200023 is IN 133 5E PN I r7 0,7 o 1IT 0BS ROD--
I2 660023 ISS N 133 8 PCH I T7 0 7. /01 S/24PS PGTW

- 53 260300 ISS 133 3E PCL 2 P7W-
54 260708 IS0. N 1 

PGTW

S 260900 16 ON 132 26 PCH 2 PGTW
S6 660931 6 0N 231 9E PC I PTW
S,57 261201 I00 1II 0 PC 2 PGT-
58 26104 S 0M 13 32 6 PC. 2 PG. .
S9 261600 16 20 131 3E PLN2 T7 017 0-50e.S,2400S PGTW
60 26180 4 IS 40 131 2E Pf2 PG
61 26220 16 8" 130 E6 P,7 2, 8000 I.
52 2621100 16 70 130 E6 P a 6 1

-. 63 262128 16 8 1 0E PLO 2 8000
64 662112 1 7. 1308 E PCN 0 PGTW
63 262299 17 0N 130 76 PL. a P17W
&6 17 " 30 2304E PC 2 PGW
67 527044 17 45 130 SE PC 2 RO
68 2701244 2, 40 130 3E 0C6 I T7 07.0-/SO.0.S'2 RS EYE DIA 90M PooW .
69 270300 17 60 130 2E PC5 6 EYE D1 8M PGTW
70 27056 18 0 229 86 PON1 I PW .
71 27352, 18 4N 122 E5 PCH 2 PGW
72 272040 28 60 129 4E P, 2 P 1W
73 27120 .8 85 22 56 P 2 PGTW

74 27142 28 90 22a 46 PC 2 
PTw
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7S 871600 19 4H I,9 4E PCH a ,o s/7 * / ,2.s p'TwI hPW
76 a71590 19.7M 229 4f PCn a PGTW
77 J71940 26.0" 129 31 PC 8 P0OW
78 271940 a6.0k 189 S PCK a RPK•
79 8780S 80.O 189 81 PE N 1 PGTW
80 87823g 80.6k •19.01 PCN 8 POTW
$1 872386 86.1k 129 BE PCN 2 Ts SS IMIT OS ROD"*
38 830184 20.7k 189 6E PCN I I5 I'S.S 'SI.1'84k68 EYE DIR 8kM P01W
33 80124 8 29. 61 PCkI ROOM
54 830300 20.9m 189.01 PCk 8 EVE DIR 18NM PGOW
95 a8643 81.4k 136.3c PC" I EVE CI 12MN POTW
66 880931 21.9k 130.3 PCk I PGTU"
37 881023 88.3k 131.6 PCk I POT,"
99 881860 28.4k 1311 I PCk 8 PGTW
a9 82140 22.5k 131 9 PCH I PTW-
90 881600 22.8k 132.91 PCk 8 TS.016.S /WI.924MRS PGTW91 a8130083.0k 138.42 PCk 2 P0TW '",-*

*98 81928 23.0k 13 83 PCk POT 0 -"- .1"W '" -

93 8216 234H 133.22 PC 2 PGTU
94 832301 23.3k 133.91 Pen 6 TS.0'6.0 'WUI.'28kRS RODk
9 8 830 23.4" 133.9E PCk 1 PGTW
96 890000 23.4M 134.02 PCk 8 POTW
97 890104 23.SN 134.SE PCn I T4.S/S.S /U.O'4HRS PGTW-
9 9 90300 23.8k 134.9E PC 8 P GTW ..--.
99 96630 24.2k 136.32 P k 2 P0TW
100 89090: 24.6k 137.6E PCk 4 PGTW
101 2909910 4.6k 137.02 PCk 4 ULCC FIX P0TW
102 896959 24.8k 137.S PC" 4 PG01"
163 891800 25.1k 138.2E PC. 4 PO7W104 891344 2s.5k 139.02 PCn 3 PGTU
1 8s91600 26.S" 139.52 PCN 6 ULCC FIX POTW
166 881860 26.7N 146.22 PCk 6 T4.015. 'WI.6'28HRS PGT
167 891915 26.8" 140 72 PCnS ULCC FIX PGTW
1098 89269 26.9k 141.3E PCk 3 PGTW
169 892237 27.m 142.SE PCn 4 P1T0."7"-W"
216 36044 28.3k 143.32 PCN 4 T3.S/4.5 /W.6/24MRS P0TW
211 366618 30.5k 147.42 PCn 4 ULCC 31.8N 147.?E PGTU

112 369849 31.6N 247.92 PCk 6 PGTW
113 36120 32.7M 151.2E PCn 6 ULCC 34.7k 152.3E PGTW
114 301800 34.5N 154.SE PCn POW

AIRCRAFT FIXES

FIX TIME FIX FL? ?BMB OS kAX-SFC-UkD kAX-FLT-LVL-WPD ACCRY EYE EYE ORIE - EYE TEMP (C) MSN
NO. (Z) POITIk LVL HOT MSLP VEL'9RGRkO DIR/VEL'9RGRkG kAVIMET SHAPE DIAMTATION OUT' IN DP'SST no.

1 236616 9.S 152.32 1S6SFT 998 35 120 46 6S 36 356 46 6 2 -as -25 #22.
30751 9.8h 151.6! ISOOFT 996 356 6 36 096 56 30 9 16 2 +24 +2s #22 1

3 232664 16.sk 148E 700kB 2971 65 366 26 260 66 146 15 6 S CIRCULAR 49 .28 82l +16 3
4 832345 16.6k 147.62 766k9 2971 984 96 260 15 156 66 646 30 8 S CIRCULAR 46 :15 #21 +11 3
5 2464 11.2k 2462 7692963 96 S 13 36 69 S 346 106 4 3 CICULA 2,13 14 +111 4
S846825 11.7k 145.12 766kD 2953 983 7S6 36 136 766 e 56 4 S ELLIPTICAL 46 29 6 +12 #14 16 4
7 242633 12.3k 141.62 766M9 879? 967 90 046 26 146 74 640 32 16 8 CIRCULAR 36 #12 +14 S
9 266656 13.3k 138.32 766kB 2266 934 126 33 210 366 166 236 1 ELPTICAL 25 20 360 +12 +2 + 6 6
9 26833 13.6k 1382E 76ENM 2366 916 136 9 16 116 116 28 6 1 CIRCULAR 16 #16 2 9 S #5 6
10 82318 16.4k 134.22 76kB 2166 896 136 3066 030 81 310 13 S 3 CIRCULAR 26 +13 31 7
11 266649 15.S 133.9E 700"D 2167 136 046 67 266 167 166 16 16 2 CIRCULAR 16 #14 #29 7." , -
1 62841 IS .8. 132.22 ?ee6k 2626 883 136 636 10 166 126 626 19 6 1 CIRCULAR 16+1 3 #39 . 7 9
13 261114 15.9k 131.8 760km 8682 976 20 115 136 16 5 1 CIRCULAR 16 #16 +29 +8 9-
14 262031 16.6k 136.6E 766k9 2696 887 45 32 96 O0 122 26 1S 1 CONCENTRIC 16 46 +16 #.2 +16 16
16 262326 17.1k 136.42 76ee" 2164 994 76 166 96 286 120 01 64 6 5 CONCENTRIC 16 36 +17 #12 +17 16
1 270836 1813k 129.62 76OB 2644 so 690 16 296 19 226 43 3 2 CIRCULAR 20 +16 #19 .18 1
17 871106 18.6N 129.32 7066B 2L37 964 196 t6 126 66 1 1 CONCENTRIC 26 49 +16 18 .18 11
18 286219 26.7k 129.6 766k9 2338 915 246 66 316 98 46 7 16 CIRCULA 15 1 1918 13 . - "
16 8831 21.8k 13672 766(8 2386 919 SO 30 126 016 ?S 366 9 16 1 CIRCULAR 30 #•7 - 26 #16 14
26 28113S 22.3k 131.62 766MO 2494 929 836 165 126 76 16 2 CIRCULAR 20 #16 #19 #13 14
21 282632 83.3k 133.22 766o 2356 go 86 626 8 8 CIRCULAR 1S #13 #17 #14 IS
22 282334 23.5k 134.12 76kB 2418 923 9 160 36 33 116 e76 17 6 1 CICULAR 1 S13 +15 :16 15
23 290910 24.6k 137.2E 7O 2628 936 116 1S6 54 82 111 IS: 49 8 2 13 #16 15 16
24 891156 86.2k 138.62 70kB 2S72 940 210 97 8S 25 9 2 +16 #19 #15 16
29 22649 27,2k 141.32 766k 2736 957 96 2S 23 240 16S 166 67 5 1: CIRCULAR 56 #14 +22 17 5
26 298362 28.3k 142.9E 7:6MB 2761 961 90 216 30 30 78 936 12 7 16 +14 +19 1? -
27 301654 32.3k 256.2E 76BM 2667 266 92 226 116 16 16 #14 +22 19

RADAR FIXES

FIX TIME FIX 9s2 EYE RADo8-CoE RADAR SITE
no. ) POSITION RADAR ACCRY SHAPE OIAM ASUAR TDFF COMMENTS POSITION unO NO.

1 246828 2 .5k 148.12 LkD 13.k 144.92 - " 1 3:
401 13 4 GOOD ROY 1820 13.6k 144.92 61816 .....

a 11 14S3.k 144.8 91818
240460 1.6k 145.32 LAND 13.Sk 144.82 91218

6 240615 l1.6k 146.92 LAND CIRCULAR 30 EYE MOSTLY OPk 13.6k 144.61 912,28
240738 1.5k 149.9S LAND GOOD 13.6k 144.92 91218 - -

7 24693S 11.6k 146.32 LAND FAIR 13.k 1•44.91 91218*
24936 1.7k 14S.31 LAND FAIR 13.6k 144.92 91818

9 241036 11.9" 144.62 LAND FAIR 13.6M 144.9? 91218
• 16 41236 22.2k 143.62 LAND FAIR 13.6k 144.9E 91815
11 841335 12.1k 143.7E LAND GOOD ELLIPTICAL 40 13.6k 144.92 91218
12 841435 18.0k 143.5E LAND GOOD ELLIPTICAL 3S 13.6k 144.92 91218
13 841635 12.1k 143.3E LAND FAIR 13.6k 144.92 91218

NOTICE - THE ASTERISKS 1 1 INDICATE FIXES UNREPRESEkTATIVE AND NOT USED FOR 3EST TRACK PURPOSES.

196

Cu 2 ~ ... . .. . . . %2"
22?--;i22



I~ IF"
TYPHOON URREN

BEST TRACK DATA

REST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST ?a HOUR FORECAST

ERRORS ERRORS ERRORS ERRORS 
.4o2,0R 11. .IN . o *. 05? WIO POSIT WINO oST WIND POSIToWIND DST WND POSIT MIND OSOS? WI N DST-- .U M
-0236OZ 11 IS 12 1 6 5 F) a . - 00 -0. 0 .OSI. _9 - a 0. 0 0 0_

-0 . .. 0 0 . - 0. 0.: 0.0 0. 0 -0. 0. 0.0 0.0 0. -0. 0.42300Z 11.6 116.6 2S 0.0 0.0 0. -0 . 0 8.0 . -0. . 0. 0 0. -. 0. 0. 0 8. -0 .
102312Z 12.0 116.3 30 8.0 0.0 0. -0. 0. 0.0 0.0 0 -o. 0 0 0.8 0. -0 0. 0.0 0.0 0. . 0."
102318Z 12.4 1163 3 1,.2 115 9 30. 26 -5 12.9 114.8 50 83 0. 13.3 113.2 55 140 -. 139 111.1 1: 216 -5.
S124SZ 129 116.2 31 12.8 12S7 3 30. -S. 13.2 115.0 45. So. -5. 13.8 114.0 5S. 63. -S. 14.4 112.4 60 134 -5
10240Z 13.6 11.1 40 134 1162 4S. 13 5 14 1 11157 6, 13. 5. 148 114.8 70. 13. 15. 1132 8, 105. 16. --- '
1024122 14.2 157 4 135 116.1 So. 48 5I 146 I5.6 60 12. 15. 114S 70 40. 5S8 112. 80 102. 5. I I a I* 0418Z 14.2143 115.3 . 6 5 14 113.5 70 110 10 16.6 111.3 80 211. 1 18.0 103 8'A 435 112S00 23. 1256 50 240 11 5 60 13 10 10 114.5 70 27 10 19.8 113.2 30. 91. 15 16.9 111.4 8. 339. 15 - -- -
1026 14. 116. 55 145 11.8 60 21. 1. 154 114.8 70 32 5 164 1139 75. 109 10. 174 111.6 80. 373. IS - . -
1026122 146 115.8 5514.9 IIS.2 60 3 0. 5 16. 114.0 70. 91 I S 1 .118 1 75. a 63 1 19. 11.0 7S. 521 10

13.8 1I56 113 45 71. -20 169 1123 45. 21. -20. 17.5 111.2 45 431. 8.
1026002 14.6 114.7 60 153 111453 55. ?S -5 16.4 1148 7 0 20 1 114.1 45 7 -0 113.2 45. 333 -15
1026002 14.9 114.6 S5 146 11.4 65 21. 0 15. 113.3 70 99 5 167 1123 79. 318. 18. 16.3 111.2 3 3SS102612Z 15.1 114.6 65 1 S. 11 3 1143 65 5 0 16.2 112.1 75. 307. 10. 16.S 112.3 s. 306. 2O
1026182 15.1 114.6 6 1.5 114.3 6 30 0 16.1 114.1 70. 138. 5 17.2 113. 70. 284. 5. 18.0 113.4 75. 259. 25
1027002 15.1 114.6 6 IS 114.9 65 18 0. 16.1 1146 70 149 5 169 114. 70 647 10. 17. 1136 75. 218. 30
127062 15.3 115.0 65 15 115.0 65 12 0 IS. 115.0 70. 263. 5. 16.4 114.4 76. 6. 21. 176 113.4 75. 13. 30
190 14 114 1 3 116.1 70 14 17 6 5. 142 18.7 16.6 75 2
102712Z 1.9 114.7 65 15 5 115 4 5. 24. 0. 16.1 116.1 70. 10 5: 17.6 116.5 75. 142. 20. 18.7 116.6 75. 2. 35.102800Z 15.5 117.1 65 15.2 117.7 65 39 0. 16.3 1219 4 0. -15: 2 0 125 3 55. 164 3 0 23. 29.0 65. 939. 30 "
10ss 15.6 117.3 6S 15 117.9 SS 15.9 11 2 40. 199 -15. 17.1 1249 . .06. 0 199 1294 5 974 25 ...
1028222 15 7 1131 55 -10 167 1293 45 134 -10. 180 118.5 237 10. 18 9 216.7 5S 373. 25
1027002 15.4 113. 1 1.018.0 65 8 . 17.0 116.3 7. 133. 3S 17 114.4 76 5 3 1120Z 15. 118.4 65 5.6 118.0 60 4 -. 16. 118.2 65 56 15 27.4 126. 6. 13 2. 276 124. 70. 36. . -
102062 15.4 117.0 55 I5. i2.2 6 6 1 1 65 73. 0. 16.2 115.4 70. 158 48 265 113.4 75 21. 50,
1029122 15.4 117 5S 15.5 117 3 55 8" 0 15. .8 1. 4. 100 0 "

ZS 15 S 10 9 1t7"194 1 28 S OO O -

102918Z 1 127 5 15.4 116 S 55 29 5 15.6 114.7 50 36. 1. 196 11.7 45S. 127. 0 0 0.0 0 -0
10380Z 15 4 116.7 45 24 11 5 6 5. 2. 115.0 4S: 63. 10 .16.9 213.0 45 18. 20 0. 00 0. -09. 30.
103006z 154 '263 45 154 116. 50 6 5 15 114.5 45 92. 1S: 16.0 113.0 45 22. 20. 0. 0.0 0. -0. 0.2030122 193 I I.6 40 14 115.8 45. 1. 5. 155 114:1 45 121 15 8.0 0 0So -0. 0. 0 9 1 0.0 0S 0 e 0103018z 15.0 114.8 40 15.4 115.3 45 38. It 15.5 2233 40 237 15. 0.0 0.0 . 0e 0. 00 01.0 0 . 0. 6Sl03102 14 114.1 s 1.7 114.2 30 6. -. 0.0 0.0 0. -0. 0, 0.0 0 . -0. 0S. 0.0 0.0 0. -01. 5
t23162 14.1 3.4 30? 14.4S 113. 4 S 25. 0. -5 ,. 00 10.0. -0: 03 . 06.0 0 0 0. -0. 40. 0.0 01.0 05 59. S0Io31G 1 is3 4 * ... '1 IS 7o 9s 5I

10311:2 14.0 112.7 30 S .0 0.0 0 -0 0 0.0 0.0 0 -0. 0. 0.0 00 0. -0. , 0.0 0.0 0. -0. 0

20202 13.3 111.4 2 S 4 0. 0 -0 0 20 0. 01 -0. 0. 00 0 0 -0 0 0.0 0 .0 0 -0. 0110106Z 13.0 110.8 25 00 0 0 0. -8. 0. 0.0 0.0 0S -:. 0. 0.0 00 0: -0. 0. 0.0 0.0 0. -0. 0

ALL FORECAST$ TIPOONS YPHO1 WHILE OVER 35 KTS
isNG 24-HR 48-HR 72-HR URNS 24-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 21. 95, 205, 363. 22 93. 215 3285.AVG RIGHT ANGLE ERROR 5. 53. 18 r 19. 9. 54. 139. 2
AVG INTENSIT NAGNITUO ERROR 4 10 25. 24 4- 9. 13. 2

AVG 8 50 1. INEST alAS 0I. . 1 20 .1 15. 3 5 15

N 4 1:ER OF FORECASTS 31 29 2

DISTANCE TRAVELED DY TROPICAL CYCLONE 15 1111. NN"

AVERGE SPEED OF TROPICAL CYCLONE 1 5. KNOTS

TYPHOON WARREN
FIX POSITIONS FOR CYCOHE NO. 83

SATK.S. 0.T 0 FOES 0
FIX TINE FIN
NO. (22 POSITION AOCRY DVORAK CODE CONNENTS SITE

1 230300 lIH IIS27E PCN 4 TI1. IIT 085 (OP LLCC P0TS
2 30600 22.SN 116.2K PCN 4 (OP LLCC PGTW
S 30743 117N 116 4 PCN 3 TI.SS INIT 035 (OP LLCC RPK

4 31200 ISO N ISS E PCH 6 PGTW

51,0 61600. 0.0: 0. 0 1.1 26.2 PCN 0 0 P.OTS0:

6 231800 12.4N 1166E PCN 6 T2.5'2.S INIT ILE POT632030 12SN 116.0 PCN7S ULC FIX RPK
8 32100 12.6H 116.8K PCN 6 UJLCC FIX POTS• '

0 38216 12.71 116.0K PCN 3 T3.03.0 INIT 085 RODN S..
10 232321 127N E1R.3K PCN a RO
VG 232322 12.6N 1162E PCN S RPNK
12 840245 13.ON l10.GE PCN S T2.5'2.S .DI.0'I9HRS RPNK13 240300 13.2 226.T4D PCN 4 T35S3. s 0 4HR2 PT
14 340722 13 IN 119.9K PCN 3 T3.'3.0 'DI 8'24HR2 RPNK1G 040733 134N 115.7K PCN 1 PGT
10 240900 13O 7 F 15.9K PCN 6 PGT
17 241096 13.81 1169K6 PCN S ROON
15 841200 133N 115.2K PCN S RPNK
19 210 114N 225.8K PCH PGTW8 80 241620 13.2N 115.1K PCN S Rl.M

52 242800 14 4N 115.0K PCN 6 T4.0'4.0 .'OI.5'4HR5 PGTW "
23 248818 14014 115.1K PCN S S, KNE
5.2 843058 13.8H 115.4K PCN 6 PGTW

£2 25022O 4 14.7N 216.8K PCN 3 ?4.04.0 'DI.0'23HR8 RODN'
26 250721 14.8H 115.3K PCN 4 PGTW
87 250321 24481 119.8K PON 3 T3.0'3.0.,50.024H85 (OP LLCC RPNK* 3 281034 14.6N 125.6K PON 3 RPNK 4

8 20 281130 14N OH 14.9K PCN 3 (OP LLCC SPNK.." ""
*30 281130 14.OH 123.7K PCN 4 ROON"

*31 251300 14RH 116.3K PCN 6 POTS .
8 32 25290 14.7H 124.5K PCN 3 ROON" "33 282600 S lON 22.0K PCN 6 T3.0'4.0 S T22HRS PGTWA"RE
8 - 88208 15PS 12.3O PO S ULCC FIX PK

O 852318 15I3N 115.6O PCN 3 RPNK30 8 e6000 24.61 118.0 PCN 4 EXP LLCC POTU
37 200388 14.SN 14,9 PCN 3 T39.03,0 I.t9HR9 KOP LLCC RPm K
38 280300 14.N 114.8K PCN 6 T3.035 /S0.0'2HRS EXP LLCC PGTU
39 200000 I5 ON I14.7 P 4 OH 4PGTU
40 80900 12.64 113.86 PCN 6 POTS
41 31212 ISON 114.9E PCN 3 RPK
a 4 01112 13.01 113.3: PO 6 ULCC FIX R05N

43 261445 aI.N I1S.2E PON S RPNK
44 201800 1S.4N 115.0K PON 6 T2.S/3.8 ,50.8'34HR5 PGTW48 30320 IS,6N 11.0E PCN S PGT

O 46 38283 16.4N 115.4K PCN 4 T3.941. IS0.SI1HRS (OP LLCC RON
47 20380 20.01 228.2K PCN 3 (OP LLCC RPNK ,
48 370144 ISBRN 119.0K PCN 3 COP LCC POTS .' '
49 370144 IS.BN 114.0K PCN 4 EOP LLCC ROSNS8 870300 28.3 229.2E PON 4 T3.S03.OYS3.0'24NR8 (OP LL0C PGTU1 370000 ISBN 118.0 PCN 4 EP LLCC PTW
58 370836 1:ON 116.1K PCN 3 (OP LLCC RPNK
83 870900 1IO3N IsS,4 PON 0 (OP LLCC PGTU
54 871048 1S,4N 116.7E PCN 6 POT
88 £72134 ISOeN 118.06 PCN S T3.0'3. ,S0.0S31HR8 RPNK ". - "3 60 87380 IE N 217.9K PeN 3 13.S'3. /O~.8'H RPNK "''-
87 878326 18.3N 117,OC PCN 0 POTS

IS 71326 lI.EN 117.Sf PCH 6 ROON68 88184 24 31 12M.2K PCN 6 PGT

8 00 4£10 l3O3INS 11 '1 P'CN 3 RPO

9 8 0 4H 127.98 PCN S T4.04.0-tI.34HR8 POTS
63 380000 IS.,N 1.,E PCN 6 POT

0 £30 18.4N 11S.0K PCN S T3S013.-t01. R4H RPNK 1

39 a 481 g 1 4:" I:'E PN IAP"
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64 a81112 15 SN 18 l93E PCn 5 SF14
69 281112 is.3M 119.3E PCN 4 ROOM

60 281405 IRO5N 113.sE PCM S RPMK
07 281800 15 5 118.3E PCN 6 T4.0/4.0 INIT OBS PGTW
69 231305 1 .4 I33. E PC4 4 RPNK. - -
69 23929 IRN 18 4E PCN 5 RPN
70 292196 IS4N 11.3E PCN 6 P0TW
71 28230a I5.2M 117SF PCN 3 740/4.0 /DO.5/24RS RPMK ____.__. ___
72 282362 IS.31 117.70 PCN 5 PGTU

9 73 293966 15.2M 115.90 PCN 6 POTW
74 29024S 1S.I 117,SE PC4 RP
75 296245 IS.3N 117.9E PCN 3 ROD
76 290300 IS.4H 117.6E PCN 6 T4.0/4.0 SO.6'24HR5 P0W.
77 29660 IR ON 117 SE PCH 6 ULCC FIX PGTW
78 296812 15.4M 117.0 PCN 3 T4.S/4.S /DI.0/24M4S RPMK
79 29096 1.9 N 117.OF PC" 6 ULCC FIX PGTW
30 291140 15.2 117SF PCM S P.
8I 291140 l5.SM 116.90 PCM ROOM - " "
S 29120 12.41H 11.E PCM 2 P0TW
83 2912s 1S.SM 136.3E PeN 4 PGTU
34 29152 15.3N 116SF PE N RPK.
35 2916 06 1SM 1660 PE C 6 T3.9,4.0 /o.9'22IHRS P0TW
35 291366 IRON II2E PCM 6 PG7U
37 292O57 IS.M 115.90 PCN S RPNK"
8 300060 15.4M 116.90 PCM 4 PG7W
39 39913 15.4M 116.6E PCM S T3.5,3.S /s5.0'22HRS ROOM96 366019 15.614 11SFS PCN S RPMF

91 300252 IS.S 116.1E PCM ::04., 1 .0'24HAS RPNE

92 30066 15.4M 116.0 PC4 7304.0 /W4 T3 26HS EXP LLCC PGTW
93 30079 153 115.30 PC 3 EXP LLCC ROD
94 300900 1s.3 115 90 PCN 3 T3.0/4.0 /I.0/30HRS EXP LLCC PHK.
90 360900 15.3M 1 11.9 PCM 4 EXP LLCC PGTW

96 301116 S 3414 15SF PON 3 RPNK
97 301116 15.I4 1l5 .4E PCm ROOM
93 3010 15. I.SE PCH R PMK
99 31600 15.s1 13S.30 PCN S 72,53.0 /t.0 24HRS PGTW
100 301330 1S.3M 1t5.SE PCM 6 PGTW
101 302044 15.21 114.40 PC S EXP LLCC RODO
I6 30239 4 14.1 114.5E PCM 3 RPK"
103 316204 14.314 113.60 PC 3 T2.5/3.S /UI.0/26HS ROODM
104 330205 14.9M 114.0E PC 3 T2.S'3.6 /WO.'S24HMS RPNF

3105 310300 15.N 114.70 PC 4 PG0W
106 310600 14.6M 113.6E PCM 4 T1.l .S /UI.5124.R5 PGTW
307 332300 14.3H 332 PC1 6 P0TW
303 010000 13.S 111.E PCH 6 PGTW

109 01614S 13.IM 111.1F PCM 3 TI.52.0 /W1.0/24NRS EXP LLCC RPMK
31 30 013 12: I. 1110E PM -4 EOP LLCC PTW"
11 011300 13.SI 109.7E PC 6 PGTW
112 020600 14.0M 106.9E PCN 6 ULCC FIX PO7W

AIRCRAFT FIXES

FIX TIME FIX FLT ?09M OBS NAX-SFC-W1D MAX-FLT-LVL-WND ACCRY EYE EYE ORIEN- EYE TEMP CC) M491
MO. 10) POSITI0ON LYL HOT MSLP VEL/BRG/RNO DIR'VEL/3RGR1G NAVMET SHAPE DIrAM/TATIOM OUT/ IN' DPISST 14. MO

1  
*

1 200216 14.614 110.80 ISOOFT 990 00 360 40 230 47 IS: 24 12 S *29 :.89 1
260316 14 134.SE 150FT 980 60 260 96 160 60 05 37 4+4 6 26 2

326055 . 51 11.4E 7001M 29S1 982 75 130 40 220 55 120 60 4 0 -17 .20 - 8 2

4 2?0032 14.9M 114.?E 70614 2977 7 080 30 220 77 120 56 4 4 +21 .21

5 970302 1S.3M 114.3E 700M3 2951 979 40 010 90 326 S? 040 83 6 5
6 9'695i 35.4M 110.20 ISOOFT 933 45050 60 270 68 190 60 5 S +22 .20 419 4

271227 is. 2 115.S0 7001e 2892 9?6 240 59 130 86 S 2 + 9 18 +12 4
3 28257 I.S14 117.4E 70014 2005 976 50 290 30 010 53 303 20 15 3 '24 +:2S 5
9 280603 15.74 117.30 70143 2902 65090 20 200 53 100 66 16 2 7 +1" 5

10 280907 10.7M 118.30 70OMe 2913 30 070 S0 210 51 100 95 S 7 +12 +15 +13 6
aI 931135 IS.7M 118E 7001 2929 976 310 60 240 15 3 10 CIRCULAR 35 S12 .17 +11 6

12 290941 .SM 117.SE ISOOFT 990 45 070 36 070 55 130 50 5 +22 .25 +23 7
13 291143 15.51 117.30 ?0MB 3003 994 290 52 220 75 5 £ 9 +15 +30
14 292045 IS.4M 116.7F 7004 3004 1 40 1 +13 *
IS 92333 IS.3N 11.7E ISeOFT 994 50 036 130 120 01 036 49 9 5 -23 .26 423 29 9

16 300233 1SS 116.0 76614 3071 95S 56 330 1OS 070 44 336 SS S S +24 :25 +22 as 3
17 300906 1541 116SF 1ISOFT 992 40 070 60 140 40 070 60 1: 3 +24 .26 +24 9
IS 301129 15.3 15.30 709M 3056 300 42 360 109 10 1 +12 +15 6 9

19I 301430 3.1 115.10E 76014 3057 200 42 310 45 19 10 +12 415 + 5 9
20 302232 14.9 114.40 ISOOFT 2s 180 36 240 39 190 15 15 723 +23 +22 1
21 310123 14,6M1 E 3 1Se FT5 39 60 3e 34 030 60 10 5 +23 +23 +23 10

22 310s4s 414M 113.50 ISOOFT 999 30 60 4S 290 34 020 6 6 10 +20 +24 +20 28 11 - .

RADAR FIXES

FlY 7114 FIX EYE EYE RADOB-CODE RADAR S1TE-

NO (2? POSITION RADAR CCR5 SHAPE DIN ASUAR TDFF COMNENTS PSITION 0NO MO.

I 830500 15.21 117.SE LAND 141' .',,,, 16.3 120.60 98321 - S _
220600 Is 31 317.90 LAND 1042/ 57020 16.3M 120.60 98321

3 s20900 IS SN 118 00 LAND 10412 49006 EYE 66 PCT OPM 1S.3N 120.6F 93321
4 23200 16 IN 118.2E LAND "/ "' 1S6.1 120.3E

S2100 1 61 317.3E LAND 110232 42365 EYE 60 PCt cI OPN , ISE 16.M.10.6 931

0 231360 8 IS 117 3E LAND 3H'""' 16.31 120.60 99321

7 231300 15S. 113 40 LAND /. .. 16.S 12:.38
3231560 15 5 117 3 LAND 10412 42465 16.3N 120.60 98321

9 290100 35 414 36 9 LAND 4... 42735 16.3N 120.60 93321
I 0 290300 10AM. 1171 30 LAND 4I" 420 I634106 22
1 II 296400 15.41 13720 LAND 30312 42705 EE 60 POT CIR OPM E 16.31 123.60 99321

9 12 2 0800 1S4H 136.00 LAND 4//" 52705 16.3 126 964321

SYNOPTIC FIXES

FIX TIM FIX INTEMS ITY NEAREST
NO. 1Z) POSITION ESTIMATE DATA (M) COMENNTS

1 2510 15.O 118.0E 0ss 00 SNIP

NOTICE - THE ASTERISKS ID) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACEK PURPOSES.
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EST RACKADATA

REST TRACK WARNINO 84 HOUR FORECASTOS 48 HOUR FORECAST., 72 HOUR FORECAST0
AODIR :S T I"ERRORS VERROR ERROR ERARORS1O,3A1H POSIT UIWO POSDS 9180 1ST 1)10 POSIT 91MD _S WID POSIT 980. DST UIND POSIT 9180 DST UINO

10301 Z 3.0 14S1 0.0 14e . -@e- a e A . g - e 0 a 0. . e.g e.o A.
IAAIZ .314 a02 e.g 0 . e A Ae 0.0 e. -A. e. 0e eg 0.

* IA3IOAZ 3. 6 14B.6 25 g' : . e e *g ge 0 A. eGgeIGA@. -o. 1. o. S.3
,1306Z 3.9 4S.3 as e.. e0 A . 0 e 0 0 . g e -. A. e.g ea A .
Ie31I2Z 4 144.9 25 0.e e. A. e 0.0g A e .e A A e. -. 0. e. 0..
13 11Be 4.84 1444.S 3A0 0. 0 0. : e.0 e -0. 0. e.0 0.0 0. -A. A. AA 0. Ale11 Joe .4 1-0.3. .
11:106Z S.9 143.8 4S 5.8 143. 4S 6. A .A 10
110112 6.6 141.8 Se &.7 141.7 So. a. 0.A 1 36A 7. 7. 5 9 A30.1 90. 158. -20. 9.0 124.1 IeA. 23: 1s
I oISZ 7.4 140.4 SS 7.5 140.3 SS. . A . 134.7 75 AC - A. 1 28.7 95. 161. -1. 10.3 12.6 80. 196 -40.

2 . 3G e 1 9.7 33.75 96 _5 1 31 7.A 95. 183.-15. 11.7 121.8 8g. 130. "2.1120 13.4 ISS ..7 13,7. -s3.La t I. I i
11006Z 8.3 138.4 6A 8.4 138,.3 66. A A 9.8 133.3 80. 48. -20 16.4 126 tI. tS -15. 11.8 12.6 50. 49 .-1102122 8.6137.3 6S 8.6 137.3 6. A. -.- 9.7 132.2 80. 8. -36. IA.617.3105 13. -I0. 11.812.2 CA. 82 IA
IIaISZ 8.2 136.3 sA 8.7 136.3 70. 6. - 4. -5 10 126.2 115. 42. -5. 11.0 121.3 8A. 13A . 011A3AAZ 9.1 135.2 9 9.2 135.2 96. 6. A. 0.3 13.3 1 . 17. 1. 11.2 125.9 13. 113. 35. 1g. 121.5 3. 23. -I
180306Z 9.4 134.0 Z0 9.5 133.9 10 A 18.9 130. . IS. 11.4 124.5 12S. 124. 3S. 12.6 120.2 7S. ASS 20110312Z S.6 13. 110 9. 1 6 110. 6 *1: 11: 11 141 1 1: 1,-1.6 6 0. 127.8 13. 24. 15. 11.9 12.7 aaS. 1 1. 3S. 13.2 118.9 65. 87 35.
1103182 .8 131.4 116 0 8 131. 11. 6 . IA G9 1'26.4 130 40. 16. 12.1 121. 90. 141. IA. 13.7 117.5 70. 3A4 30
11040OZ 10.1 130.1 610.A 130.2115 2. 5. 11.112S.S 125. 91. aS. 12.3 121. 0. ZS. -1. 14.3 116.4 7S. 29. 25
110406Z 16.5 18.8 S11 10.4 129.9 1S. 8 2. . 11.5 124.0 105. 4. 2. 12.3 119.7 70. 22. -25. 13.8 114.4 BA. 245 CA

1104122 19.8 127.4 11S 16.8 17. 111: 6. A 12.A 123.1 100 13. 30 133 112.3 75. 252 -2S. 1 4.4 113.4 85a Is14 1 . 246
,10418Z 11.2 12S.8 120 11.2 126.0 12. 12. 1. 127 120,S 70. 74. -IA. 13.9 11S.8 Ag. 207. -20. 14.8 111.1 9S. 194: 45
11:0S0 11.5 124.0 100 11.6 124.2 110. 13. 10. 13.S 118,2 70. 83. -26. 5.9 113.2 20 172. -20 18.0 108.0 90. 223 6S.
110S06Z 11.6 122.4 8S 11.7 1 2 2 96. 13 . 13.3 116,3 SA. 16. -15. 1S.7 111.3 90 lS. -10. 18.3 106.3 10. 197. 0.
116S12 11.9 12.8 70 11.9 128.8 75. . S 13.6 115.2 96. 82. -10. 16.2 110.4 100. 145s. 15. 9.0 105.6 110. 186 95.
110S18Z 12.1 119.4 20 12.2 119.5 Xe.S . IA. 3.9 1141 lAS. 1II. . 16.7 109.4 I10. 171. 0. 0.0 0.0 0.
119600Z 12 .2 1177 90 12.2 117.7 80. A -10. 13.6 112.2 90, 53. -10. 14.8 10.1 70 I.. 4S. 0.0 0 .
110606Z 6 2.s 1158 9S 12.6116.1 8. 19. -IA. 13.6 110.7 9S. 34. -1. 14.2 106.8 SO. 128.30. e.g e.g 0 .
110612 128 It4.0 S 12.9 114,1 9 - 107.0 50. 116 -1S. B.C 0. A -0 e a. 0. A.
1106182 13.3 112.3 100 13.2 112.4 90. 8 . -10. 14.7 106.7 40. 68. _10. .S : .A 0 -0 . A.e 0.0 0 .1107602 13.7 111.3 oo 13.6 111.4 9. 2. -5. 14.6 108.4 40. 122. 15. 0.0 0.0 A. -0 e. g .e e 0 . S
11076Z 13.9 11 .2 100 13.8 110 3 100. 8. 0 132. 5. g.e 0.0 0 -0. 0. 6.0 g.e A .
110712 1 4.2 109.0 8s 14.2 109.1 a A. 0. . . 06 . A.0 egA.Z~ ~ -0.' . -0. .0 . 3:e -
110718 14.3 107.8 S0 14.2 108.1 60 12. 1. 0.0 0.0 0, -0 .. e . . -6 . g. g A -A. 0
110800Z 14.7 106.2 2S 14.4 107.S 2a. 78. g 0.e ge . -3. 0. 0.8 0.0 0 -0.0 .e 0. -A. A.
11906Z 1IS.3 104 9 20 0.0 e.g e. -0. 0. 0.0 0.0 0. -0. 0. e, .@ A. -A. A. A 0 0.0 0. -A.
110812Z 16.3 104.0 IS 0.0 a.A A. -e. 0. 0.0 0.0 A. -0. 6. 0.6 9.6 0. -6. 0. . . 0. -0. 0.

ALL FORECASTS TYPHOONS UHILE OVER 35 KTS

URG 24-R 48-HR 72-HR URNG 24-HR 42-HR 72-HR
AVG FORECAST POSIT ERROR 11. 72. 139. 197. 9 66. 141. 19S.
AVG RIGHT AMGLE ERROR 7. 23. 54. 69.7 23. 56. S.-
AVG INTENSITY MAGNITUDE ERROR 4. 14. 22. 9. 4. 15. 21. 19.
AVG INTENSITY BIAS A. -1. 3. 4. -_ -2. -1. -12.
NUMBER OF FORECASTS 28 2S 21 1"8 27 3 19 1 S

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 2600. M'

AVERAGE SPEED OF TROPICAL CYCLONE IS 1. KNOTS

TYPHOON AGNES
FIX POSITIONS FOR CYCLONE NO. a7

SATELLITE FIXES 5
FIX TIME FIX
NO. (Z) POSITION ACCRV DVORAK CODE COMMENTS SITE

1 300248 2.88 146.3E PC2 6 ULCC FIX PGT
31030: 3RN 14S.SE PC8 6 TI.SI.S INIT 0S9 PGTU

310600 3.8N 14S.4E PC 6 P"" "4 310827 4.3N 144.91 PCN PG0
S 3112:00 4.4N 14A.gE PCN 6 P079
S311600 4. 144 PCN 6 TI.011.0 INIT OBS PGTU
8 312107 S.3M 144.0E PON I PGT,9, , .. ON ft -_ .a
9 1003 s.48 144.11 PC. I PCTr
IA 010300 S.SN 143.81 PCN 6 12.512.S 'DI.0124HRS PGTS
11 01053 S.7N 142 RE PBE PCT,
12 010846 .SN 142.41 PON 6 P
13 011200 6.98 ,41.8E PCN 4 PGT
14 011243 6.98 141.2E PCN 6 RO5
IS o11600 7.48 141.01 PC 6 P07U

" 16 011 38 7.S8 140.31 PON 3 T3.513.S /D2.Sla7#4RS PGT"
17 012046 7.68 140.01 PCN 3 PGT"
1 020124 7.78 339:7E PON 3 T3,5,3.5 INIT OBS RPK.19 020124 8 a"1 39.3E PCH 3EYEbALL FQMG M-t-St PC u

20 020300 8.I 138.91 PCH 4 T4.0/4.9 /DI.S/24HRS PGT9
21 0 S2722 S.S 138.2E PC2 3 PCT9
22 A20926 8.48 137.61 P28 4 PCT9
23 021003 8.68 137.71 PC8 6 PGTW
24 021200 8.SN 137.31 PCN 6 ULCC FIX PCTU
2S 02124 8.68 137.21 PCN 6 PGTUI6 1600 8.68 136.7E PC2 2 TS.O'S.0 ID1.S12HIRS PGTW
27 021800 8.8 136.31 PCN
28 02182S 8.78 136.21 PON 4 P579
29 02202S 9.18 135.6E PON 4 ULCC FIX P079
30 022242 9.8 135.31 PCN 2 PGT931 030104 9.38 13S.0E PCN I T4.S/4.S 'DI.0124HRS R
32 030104 9. 13.01 PCN 1 PGTU
33 O3:3A0 9.48 134.SE PON 4 TS.A/S.0 /D1.0/Z4HRS PGT

* 34 030710 9.48 133.7E PC 1 PGT
35 03005 9.5 133.1 PM 1 PGT
36 03:939 9.6 133.E PC 2 PGT
37 031200 ISIN 132.61 PC C PGT
38 031345 9.58 132.31 P 8 PCT.
30 031600 9.SN 131.9E PC" 2 TS.S/8.S /DO.S/24HRS PGTU
40 031800 9.78 131.S P28 2 PT" 

"

41 0319S4 9.88 231.21: P8 a PGTU42 032100 9.98 130.2E PC. a POT U
43 03214S 9.9 130.71 PC2 2 PGT
44 038217 10. 13A SE PON I PGT
4 41044 10.08 129.9E PC1 EYE DIe CNN P0T9
40 040300 10.38 109 SE PC 2 TS.S/SS-/D@.S/84HRS EVE FIX PT""
47 040600 10.88 1 8 0E PC 2 EVE FIX PGT"
4B 040687 10.88 128.61E PON I 70.010.0 IDI.S,30HRS EYE DIA 688 RPNK
49 0406S7 10.08 1283.71E PC" I EYE F IX P079
S0 04090010 .7N 28.21 PC 2 EVE DIe 118 PGTS1 04102S 10.78 127.0E PC. I EYE DIR 8N8 PGT,8 041006 108N 117.6E PCN I EVE FIX RPMK
53 041086 10.88 127.7E PC I EYE FIX PGTW
84 041200 1,S8 127.SE PO8 EYE DIR ANi PGT9
58 041325 11.I 127.0 P2 I EYE De 7888 PCTU
SSG 041800 11.38 12S:71 PON 2 TS.S'6.S-/D.0/S2HRS EYE DIe IN PIT
57 041942 It 38 128.IE P2N I EVE FtX P0T71
59 048124 II 4 1 24.SE PC 3 PGTW
89 0434 114M 124.2 PON 3 RPK
"0 042334 11.48 123.91 PON 3 T5O/S.0 INIT 09 RON8
61 0:5000 11 68 124 Al PCH 4 P5T9
9 00 SN 123,31 PC" I EYE FIX PGT.03 050805 11.08 123.SE P28 1 TS.0/6.0 /U 0/19HRS EYE D10 8SN RP8K64 aS0300 11.7N £23.11 PC 2 TS #,S.S.U0.8'24H0S P0T
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6 *41 5 11 .61 122.0E PC- 3 PGTU
66 *0645 11.4, 122.5 P01 3 RPMK " .
67 051064 11.811 121.3E PC0 3 POTU
8 051200 11.9 l0.9K PE 4 PGT
69 851446 11.9M 1120.E PCH RPMK
10 0516,0 12.11 119.9K P14 4 PGTU
71 05180 12,3 119.E P011 4 T5.0,S.S.IUI.5'24HR PG W
72 051928 12.51 118.8E PCH 3 PG2W
73 692100 12.6M 118.4E PC 4 PGT-
74 052244 12.4h 117.9E PC01 I T5.0'.0,S..-23S EVY FIX ROOM
75 052310 12.4M 117.8E PC1 TS S/.0 'I8.0/21R5 EYE D1A 30MM RPMK
76 052318 12.5117.8K PE 1 I POT
77 060248 12.5 117.3E PC" 1 TS.0/.0 /0S''0274R5 KYK FIX RPMK
78 060145 12.61 11.2E PC 1 PGTW
79 060300 12.511 116.9E PC" 2 T5.0/5.0 "58.0,2411 PGT"PCM 2 TS-GS 0 IO.914MPGTU

00 06.060 12:7" 115.8E PC 2 P K
1 6814 12.8 1151 PCH 1t -FIX RP1.
82 060814 12.5 15.6E PC 1 EVE FIX ROODN
83 06098 12.9 114.9 P011 POTS
24 061124 12.2fm 113.9 P1 3 APMK
85 061124 13.01 114.5K PC 3ROOM
86 0612. 12.81N 13.9K P01 POTD
87 061426 13.0h1 113.6K P011 4 PO7
88 061800 13.4h1 2. PC 4 T4.S/.0-/WO.S/24HRS P0T7
89 06285 13.4N 112.4E PC 3 8P11
90 062523 13.51 1.8 P 3 RPm

01 70000 13.6N 11.SK P0C PG2T
2 070027 13.8N 111.3E PC" 2 8OO11
93 070300 13.7M 111.1K PC a TS ./S-/90.5/41R9 PSTSo,
94 070306 13.8H 11 09E PCN I TS./5,5-'DO.5'2SMRS EE D1 3OMM RPMK
96 070600 13.81 110.4K PE1 2 PCh-W
06 070801 14,01 1897K P 3 RPNK

97 0700 14.1 109.9K Pch P75T"
58 071103 14.4" 109.1E PC 1 RPm.

9 01200 14.2 E 19.1K P1 P 27
1 100 71547 14.21h 108.8K PCN 5 PK.
101 071600 14.0N 108.0K PC 4 F PTU
102 071800 14.21 108.E PC 6 ULOC FIX P GTU
103 072040 14,211 107.0K PE 1 6 ULOC FIX RO M

104 072100 14.3M 106.5E PCN 6 ULCC FIX POTU
105 08000 14.611 1060K PCH 6 ULCC FIX P27W106 080003 15.411 106.2K P011 5 "R" +" K
107 08030 1S.4 105.2K PCH POT
108 081882 16.54 l13.8E PCH 6 PGTW

AIRCRAFT FIXES

FiX TIMEs FIX FLT 70*8 OBS NAX-SC-W"D MAX-FLT-LVL-W1D ACCRY KEY EYE 01EM- EYE TEMP (C) S11
NO. (Z) POSITIOM LVL O7 HSLP VEL/RGONG DIR/VKIL/1/R1NG MANET SHAPE DIAM/TATION OUT' 1/ DP/SST NO.

1 01051 5.211 143.0K 70011 3015 996 50 030 5 170 48090 10 0 1 CIRCU ARAL I3S *tO f4 .13 41
8*01203 7.511 140.0K 700118 3021 130 5606 20 5 S ELLIPTICA 300 80 .10 .14 4+ 3

0.123 7.7 139.5 ?008 3025 893 5 340 18 5 60 340 30 4 5 ELLPICAL Is .14 7 3
4 02036 8.21 138.S 70118 N904 988 0 3 60 10 00 05 300 10 10
5 08831 0.41 138.0K ISOOFT 987 60 26 1 0 28 28 220 33 10 10 CIRCULAR 20 48 488 -8

22117 9.0 136.7K 70018 2913 00 90 360 20 10 5 CIRCULAR 15 15 .17 410 6
202321 9.11 135.3K 70011 2889 978 100 330 10 10 1 CRCULAR 10 813 .10 410 -

030532 9,4"11 4.0Kr 7001 2602 966 100 030 S ISO 92 070 57 1 CIRCULAR 10 416 1 1
030746 9.511 133.5K 700M 8666 951 110 330 5 240 37 160 25 8 CIRCULAR 10 418 418 410 7

10 0320s 9.91 131.0K 700N 2542 150 9S 090 12 10 CIRCULAR 8 -11 419 t
03233 10.01 130.3£ 700118 2445 926 206 200 6 0S 93 300 10 10 1 CIRCULAR+ 0 81 .10',

12 040850 1711 128.1K 701M8 2513 100 se 10 190 108 070 14 5 I COMCEIRIC 1:30 * 8 :1 414 0
13 041127 1811 127.5E 7001B 2433 925 060 106 330 22 4 1 CONCENTRIC 0 88RS 4 3 U 418 0
14 090 11.51 121.8K 7118 2913 35 300 90 030 81 270 08 1 8 4 4"

15 051154 11 .71 120.9K ?011 2909 977 030 70 300 S4 11 8 CIRCULAR 1S 4 3to 6 10
18 0S8048 12.1 118.4E 71 893 060 72 36 40 10 a + 8 i

27 0534 1.1 179 e01825 973 90 020 20 140* 35S080 30 10 5 CIRCULAR a0 4 Is .1 7 11
18 060843 22.27N 1153K 706118 2790 1 80 90060 0 6 CIRCULAR O 1118 0 12
19 061136 12.9 114.1K ?0e 281 966 070 89 350 04 0 CIRCULAR 45 411 16 4 0 10

RADAR FIXES

FIX TIME FIX EYE EYE RDOS-CODE RADAR SITE . . ' -

NO. (Z) SITION RADAR ACCR SHAPE DIAN ASUAR TDFF COMMEMTS OSITON um MO .o- -°-

1 050200 1.1 123.:K LAND 20903 823 34.N 2.3 .5447
:8 0 12.41 13.8 LAND 1808 4/'/ 14.0N 124.3 08447, -

050406 21.51 122.9E LAND 10788 82730 14.0N 124.3K 38147
06006e 21.8fA 122.5e LAND 8/88 63037 EYE BECOMIN LESS DISTINCT 14.01 124.3E 98447

NOTICK - THE ASTERISKS (S) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR DEST TRACK PURPOSES.
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TV:ONM BILL
ETRACK DATA

BEST TRACK HARKING 24 HOU FORECAST 45 HOUR FORECAST 72 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS

MOIDAIHR POSIT HIND POSIT WIND DST WIND POSIT HIND DST WIND POSIT HIND DST WIND POSIT WIND DST WIND
1108800 14 3 153.9 25 0.0 0.0 G. -0. 0. 0.0 0.0 0. -0. 0. 0.0 OR 8 -, 0 00 0.0 4 -. 0
3108062 14 4 IS3.7 25 0.0 0.0 0 , 0 0 0 s-e0 0 -
I105hZ 14 1 153 1 30 0.0 0.0 0. -e. 0 0. 0 B 0 9, -e. S. 0.0 00 0 -e. S 0 0 -. 0
389132 13 9 153 5 35 13.9 1S3.5 30. 0 -. 14.2a1i8.1 45. 105. 0. 14.5 150.1 05 18. 5 15.2 140,3 8 3 249. 1
110906Z 13 9 13 7 3S 13.9 1S3 6 3S. 6. 0. 14.3 162.3 S 87. 0. 14.9 149.6 7S. 187. . 3 145.5 90. 233. 20.1062 13 9 353 8 4 4.4 3S25 55. 71. 1. 1.1 149.6 75. 153. 10 15.6 145.$ 9!. 384. 20.14 153 9 40 14.1 163.8 40. 1. 0 14.4 152.5 5. 58. 0. 15.1 149.6 7. 110. 5. 1S. 14!.1 95. 17. 1!.
119912 14 2 153. 45 14 1 153.8 45. 13. 0 14.1 153 0 6 . 7. . 14.2 150.9 75. 46. 1 4.3 146 .8 9S 168. 19.
II11000 34 3 113. 50 364.0 363.8 50. 38. w 0.14.3 353.0 55. 17. -30. 14.5 150.7 75. 119. 5 14.5 146.3 300. 257. 10. '"" ':
13062 1414.6 144.1 105. 247. S1. .3q ."

1110122 14 5 153.5 55 14.2 1S3.7 56. 21. 0. 14.3 152.7 6!, 82. -5. 14.5 149.0 80. 197. 0. 14.6 144.0 105. 350. 10. .-. .Z 1 1 1 1 0 2 4 5 3 2 0 0 1 4 . 2 1 3 .6 5 . 2 . - 5 4 .4 1 5 . 0 5 . 1 7 . - 5 .. . 4 5 1 4 .3 8 . 2 3 . -6 1 4 . 6 1 4 3 . 2 1 5 . 3 8 .
13302 14.5 352.865 14.3 152.7 70. 13. 5. 14.3 148.6 95. 58. 65. 14.3 142.1 115. 97. 26. 1.3 13.7 115. 32. I. . _ I
1116 4 3 1521 6 4 14.6 152.2 7IS9 117 4.. 44.3 141.5 115. 121. 25. 16.1 135.2 115. 184. -5.
111Z 14.1 153.3 70 14. 5. . 3 . 14.3 . 1. . 14.3 140.3 7. 155. -. IS. 134. 85 13. -4.

111112 33 7 160.3 70 13.9 350.4 65. 13. -5 13.0 14.8 75. 94. -0. 13.2 139.4 80. 151. -20 14.6 133.4 85. 142. -45.
111200 134 146.0 760 13.6 142 . 1 0. 12.9 143.0 83. -0 13. 137.2 85. 119. -5. 1 4 131.4 9. 92. -4.
1112602 13.3 1476 7S 13.3 147.7 75. 6. 0. 1.9 141.2 85. 59. a5. 14.1 134.9 9 . 7 -3S. 37.2 129.3 90. 1. -40.
11122 32.3 146.1 80 12.8 346.0 75. . 1.6 139.2 85. 47. -10. 14.7 132.9 95. 78. -30. 18.1 128.2 305. 99. -S0.
111829 13.1 144.2 85 33.0 144.1 75. 8. -10. 13.5 136.4 90. 6. 1. 15.4 131.7 100. 83. -30. 19.9 127.1 I10. 120. -15.
333300z 127 342.3 90 13.0 140.1 82. 23. -5 14.1 334.2 95. 101. -15. 37.6 16. 10 . 164. -3 0 21.5 37.4 95. 57. -25.
3113062 12.0 140.4 90 32.9 340.5 90. 19. 0. 13.5 134.9 95. 40. -_5. 16.3 131.0 100. 127 -30. 19.4 127.8 95. 131. -25.
111312 32.6 136.4 9S 12.7 13.5 9 . 13. -5. 14.0 132.0 100. 38. -5. 17.1 18.2 95 43. -30. 23.0 127.R 90. 261. -25.

111462 12.8 135.3 110 12.8 135.3 100. 0. -10. 14.2 130.8 130. 71. -20. 16.9 127.! 110. 84. -10. 203 126.2 130. 188. 10. "'' '

331462 33.3 333.9 120 13.3 134.0 100. 0. -20. 15.9 129.8 110. 75. -20. 17.3 127.5 110. 104. -10. 2e.3 120.2 110. 205. 20.

111246 13. 33. 1 2S 1 3.7 1392 11. 1-0. 152 128.1 125. 45 3 81.4 126.1 20 . 5.2318S 11. 379.3 92 .

1314382 14 2 131.0 130 34.3 131.0 11. 6. -15. 16.7 127.4 125. 17. 0. 19.3 126. 10. 141. 10. 26 129.4 10. 424. 30.

1115602 3.0 126.9 130 15.0 129.6 130. 17. 0. 17.9 126. 140. 36. 80. 20.6 127.0 130. 244. 39. 24.9 132.8 1. 631. 35.
1115062 15.8 128.9 130 15.8 128.8 120. 5. -30. 1.9 10.4 18S. 93. 5. 21.8 127.9 116. 333. aS. 26.0 335.2 100. 759. 30.
333562 10.6 127.9 125 10.6 127.9 116. . -18. 19.7 126.3 105. 147. -10. 22.9 129.5 95. 444. 5. 7.4 137.7 85. 90. 60.e,

*1336182 16.9 127.2 125 17.0 127.4 12. 13. -5. 19.8 127.2 105. 205. -5. 23.0 138.1 95. 573. 15 2 7.7 140.7 80.1040. 28.• -
1116002 17.3 326.5 320 17.4 326.6 11S. 8. -5." 39.0 125.0 lOS. 96. 5. 22.6 328.6 95. 365. 15. 27.4 337.2 80. 866. 25.3316002 37.5 125.7 120 17.6 120.0 110. 18. -10. 16.1 124.6 95. 94. 5. 2.5 128.4 85. 334. 1S. 27.2 136.8 75. 8S. 6
1 1 1 2 I 1 124 .8 15 17 . 134 .9 9 . 13 . - 5 - . 1 1 2 .3 75 . 14. -1 5. 22 . ! 3 2.7 6. 1 . - . 6 6 134 . 2 5. 747. 0
11182 11 4.2 90. 0. -20. 19.9 132.3 a S. . -5 23.0 327.1 60 262. 8. 27.6 136.3 5. 889. 5.
3317002 18.1 123.6 1 0 18.2 123.6 95. 6. -5. 19.5 120.8 8.. 6. 21.3 119.3 75. 289. 0 28.6 118.8 65. 626. 20.
131762 18.7 323.0 90 38.7 123.9 95. 0. 5. 20.1 120.8 85. 119 I6. 5 2.6 119.8 75. 348. 25. 23.3 119.8 a. 644. 0."
1337102 1 9.4 120. 90 19. 12 .8 105. 15. 1 4. 23.2 321.8 10 . 115. 35. 23.7 322.7 90. 449. 40. 24.9 325.0 80. 612 40
11718Z 19.9 136.4 80 28.0 122.3 105. 8. !. 22.0 121.7 9. 16, 35. 23.7 123.4 85. 483. 40. 24.8 18.7 75. 626. 45.
S11402 0. 122.0 8 20.2 122.6 96. 0. 1 .. 1.3 12 9 14 3.0 23.3 8. 491. 35. 24.2 125.6 70. 620 40
11805 20.3 129 70,204 1227 D 13 25 23.1. 9 8. 236. 36.2. 32]4 2 75. 50. 35. 24.332.4 65. 568 36.-.-11146Z 1 133 6 1293.3 134.0 I . . 25. '3.6 126.1 70. 289. 20. 22.5 12'98 65. 461. . 0.0 0.0 I

3119332 12.0 132.7 62 20.5 12 335 85. 3. 26 21.21259 55 306. 3. 33.5 0. .463 20. 0.0 0. 7 -
111902 194 124.1 S 4.5 124.0 05 : . -1 6 7.9 40. 147. - 0.0 0.0 0. -0. 0. 0.0 0.0 .111 4
111906z 18.0 21 9 1. S 18. 123.7 45. 63. -5. 0.0 0.0 -0. 0. 00 0.0 0 - 0 0 0 0. 1
1119122 30.8 125.8 517. 125.0 30. 47. -20. 0.9 0.0 -. 0. 0.0 . 0. -0. 0.e 0. 0.:1 *,, 79 3

1,1191 10.1,120. 45 0.0 00 0 ,-0. 0.0.0 .0.@ :-- . .9. . . 0. -e. 0. 00 0.0 0: -6. . -
1320002 16.6 127.0 6 0. .e. . 0.0 ,0 0.0 0.-. 0 e.0 0.0e 0 -0.. e00 00e -S --

1 .1ee 5 9 1. -8.9 130 c. 39.

1262 35.3 1.4 4 15.0 1283 41 4: 0 15 30 1 . 0 00 1 7

1320182 14.73 8 30 35.215. 130.3 6O. 4S. 35. 0.0 0.0 -0. 0. 0.411I1Z 14.4 1 9.1 30 14. 31292 3 0 8 0 16.4 131.1 4, 267. 15. I0 0 .-. S. . 10 ::

13102 15.2 129.S20 14.6 129.0 30. 44. 0. 0. 0.0 0. 0. 0 61 e 0 4. -1 0.. 0 0 .0 0. 0

28 17. e2So tee 19 7. 11-11 S.2..8 3

1126122 161.4 2514 12. 30 0. . 0.0 .0- 0. -. 0 0 .0 0 -0 0 30 0 0 -0. 0
116138 14.1 4 219.2 30. 72 5. 0. 0.0 -0 0. 0.0 0.0 - . 0.0 0 . -0. .
1122602 12.0 327.3 26 14.4 129.2 20.1 43. -5. 0.0 0.0 0. -0.l 0. 0.0 0.0 0. -0. 0. 009 0, 0 0 -0. 0l,...%*.

AL L FORECASTS TYPHOONS HLE OVER 35 ETS
URNO 24-HR 48-HR 72-HR 118KG 0-R 48-HR 75-HRAVG FORECAST POSIT ERROR 49. 98. 220. 4 S. 16. E3 2. 3 c R

AVG RIGHT ANGLE ERROR 9. 5. 141. 297. 48. 136. 298. 88AVG INTENSITY KAGNITUDE ERROR 8. 1.: 19. 22 -. 12. 18. 23.AVG INTENSITY IAS -0 3 . 7. as 1.8 3
1U7ER OF FORECASTS 2 40 1 3S 4 2 40 4 9 36 -'.'-I.7-'.e.'.

"DISTANCE TRAVELED DY TROPICAL CYCLONE 15 2092. H
AVERAGE SPEED OF TROPICAL CYCLONE . S 3. KNOTS .2.a 2.3: 4 ,

-TYPHOON ILL

1200 15.317.4X POSITIONS FOR CYCLONE NO. 28-

SATELLITE FIXES

-. FIX TIRE FIX '- "
M. O. (23 POSITION ACCRY DVORAK CODE CONNENTS SITE - '.'•

t 72323 13.SN 1 34.0' PCN S T.5'13S IN6 T 088 P0T
03300 14.ON 144E PCK 6 PTU

**3 080607 13.9K 154.7E PCK 5 P0TH4 080900 14.1N 1.4.04 PCN 2 P0H
5 9120 4 14.7 1.4.1N I5.E POTU .J

9 6 083600 14.IN 156.3E PCN 6 ULCC FIX P0TH17 818 14.0K 1S3.6E PCK 6 14..SI.2 IKIT 085 ULCC 14.0K .3. P . .
0 083969 14S. N 163.92 PC4 S ULC 14.3K 5SS.E P.TH .
9 082303 14.0K 154.1 PCN S T3..3.9 D .. ::4HRS PT. . . ..

10 090300 l4.IN 153.6E PCN 6 P0TU11 e09054 14.2K 13.74 PC 5 P6H
12 | 090839 14.0K 163.9E PCN 5 P0TH13 093143 34A3S 1T4.NE PCW I POTE " -

3' 4 093000 34 3K 154.3K OCK 6 T3.0'3.0 ,Di.$'22HR5 ULCC 14.9K 164.9K P0TH' ''

*" 35 091839 34.2K 154.3E PCK 5 P0TH36 093937 N4.3N 3U4 SE PCN 6 P0TU
3" 7 092133 34.4K 153.2K PCK 5 P0TH"-""
30 1 300024 34 OK 154.2E PCK 3 13 0/3.0.,S./SSNR6 POTH
19 300300 34.1K 153.7E PCK 0 P0TH
20 10642 14.2K 153.8K PCK 3 P0TU"H"
23 300017 34.3K 153.7E PCK 6 P0TH"'

* 8 22 30120099 ISS 153.2E PCK 6 ULCC FIX P0TH
23 101000 14.7K 153.3K PCN G T3.0a3.0*'98.0'24HRS P0TU 4
24 10180I 14.2G 163E PCN 6 ULCC FIX P0
2! 103910 14 2K 162.8K PCK 6 ULCC FIX P0TH ..
20 302109 14 3K 162 4K PCK 5 P0TH
2 7 130004 34 2K ISO+SE PCK 3 T4.0,4.0 'DI.0'24HRS P0TH-.

-. INENIT DIAS. J. 3. 4s 76 Ac 1. 3o4

."28 110300 14 ON 15S.3K 0CM 2 P0TH'"30 10B76 14 SN 3ST 7 PC 4 PTH "" 
" ' •"

""33 333244 34 3K 160.9K PCK 3 P0TH
32 333000 34 033 150 SE Ode 6 13 6,3.5 'DO.S'24NR5 P0TH ".'+

-. 33 1114 13 8K 150 3E PCK 6 P0TH '
34 132036 33 RN 349 SE PCK S ULCC 14.8K 160.6K P0TH ' " .
35 332300 33 513 350 1K PCK 6 P0TH

'°30 332344 33 7K 349 2K PC3I 3 T3.6'4.S*'HO.S'24HR$ P0TH '" '
•37 320300 33 6N 348 SE 0CM 4 P0TH .

18 320 637 33 4K 347 7K OCK 5 P0TH
39 8023 6 33 233 140 7K PCK 3 P0TH '
40 323224 32 533 345.6K OCtI 4 P0TH..1L-
43 323600 33 3K 344 8K OCK 4 T4.S,4.S 'D3.0'S4HRS P0TH
42 323803 33 IN 144 OK PCK 4 P0TH- "

'%43 322035 33 3M 343 SE OCK 4 P0TH'_-'-'
44 13030 32 033 343 BK OCK 3 T4.6/4.S 'D3.9'2SNRS P0TH
46 333R 32 833 343 3K PC33 P0TUH""°
40" : 330646 32 7K 340 3K PCN 3 P0TH' 'i"
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w-. 7.

47 130865 12,71 139.4t PCN 3 POT"43 131200 12.74 ±30.56 P014 4 POTS " **
49 131346 12.5S 138.16 PC1 3 POTS

S 131600 121. 137.4t PCH 2 TS.015.0 'D0.S'24MS PTm
S1 131680 ±2.6N 137.06 PC4 2 EYE FIX PTU"
58 131931 12.7 136.66 Pe 4 1 EYE FIX PGTW
53 13 5 12.74 136.06 PC0 1 EYE FIX PGTS. .54 140006 12.9 1 .46 PC. 2 P. ..
55 14044 12.9H 135.66 PE 1 2 T6.0/6.0 /D1.S24H4S PT-"
56 140300 12.9 134.7 PC0 2 POTU -S7 140660 13.24 134.66 P0 0 P T -
S8 140634 13.S 133.96 PC 2 POTS
59 146634 13.4N 133.46 PC. 1 TS.SS.S INT 0B EVE D91 181 RPK" 14*890 13.3M 133.16 PON 2 POTS

4 13 4 132.9 PC0 2 POTS
62 141200 13 71 132.46 P01 2 PTS
63 1413S 13.64 131 9E P0H a PGTS*

4 64 1460 141 314t P014 a POT 1-- 6 160 143 131.06 PC"2 76 0'6.0 'DI1.'26HRS POTS -- PG,
66 1412' 14 6N 130 3C PC0 2 PGTS-a H 30 4E PCN a G T " "

696 I3SOOPO PG?
*67 142100 14.84 ±30.46 P014 POTS . *.' "

68 1422S4 14.9 130 11 PcN I POTS .* . -
69 1S00 1S.ON leg 9 P H42 PGTS -P
76 150308 IS4" 109. S PC0 4 TS 06.8 'WI.8'85RS POTU
71 150600 15.9" 109.0E P01 2 POTS
72 150622 .1. 10876 P01N 2 PGTU

73 1SO90S 16.4 108.SE PC" 4 POTS
74 150951 165 18 36 PCN 4 PGTS
7S IS1200 16 S 127 I7 PC0 4POTS _.
76 151305 1651 167 66 PS1 2 POTS

77 151600 16 814 ±07.66 PG1 2 65.-O.,245PT78 t1~e ESN176 PCN a T6.5/6 5-9 -/2a/HRS PGTW
70 151000 17.01 107.36 PC, 2 P TU
79 15±996 17.1 ±07.E PC 2 POT'
80 1S210 17.01 107.06 PC 2 PGTS
S81 52230 17.3 186 7 P0N POTS
82 16090 171 1a6 S6 PC 4 POTS
83 160145 17.3 106.46 Pc 3 PGTW

84 160145 17.34 166.56 PC 3 TS.0'6.0 114T 088 RGP" "

85 160300 17.51 016E P01 4 74.5/S.0 /U0.S/24HRS PGT86 160600 17.51 16.8E PC 4 POTS

87 ±60750 17.34 15.96 P014 1PM"
88 160933 17.4M 105 36 PC 6 POTS - ;.
89 161108 17.4RP 5.56 P04 RPMK
90 161108 17.71 125.4E PC 3 ROD
91 161426 17.74 15.0E PCS POTS
92 161800 18.04 164.36 PC 6 TS.0/6.S /S.5/26HR5 PGTS
93 162035 18.51 164.66 PC 1 RPo
94 162100 17.94 13.8E PC" 6 POTS
as 162210 18.01 163.96 PC" 1 EYE FIX ROOM
96 162346 18.01 163.66 PC1 1 TS.0/S.0 NIT 082 EYE FIX RO"" "
97 162347 18.0 103.66 PC 3 TS.0/6.0 /I.0/22RS RPMK
98 170125 ±8.11 123.36 PC1 1 RPMK
99 170125 18.01 123.56 PC" 1 EY FiX POTS"

10 170300 18.4M 123.36 PC 2 EYE FIX POTS
101 170600 18.8M 123.16 PC 2 PGTW
102 170738 18.9 163.8E P014I EY FiX RPEK
±03 170738 18.91 123.06 PC" 1 T6.0/6.0-01.5/28RS EYE VIA 19141 PGT104 171044 19.34 120.86 PC 1 EYE 9I 184 POTS
105 171052 19.4 162.6E PC 1 EYE FIX 80014
106 171200 19.44 122.86 P04 2 EYE FIX PGTS
107 171406 19.84 I2.SE P01 3 PGTS
108 171800 20.04 162.E PC 4 T4.S/S,.S /U.S/24HR POT
109 172023 20.91N 12.76 PON I EVE FIX RPMK
110 1780 20.814 122.?E PCM 2 EYE 910 A 14"OS
11 172322 20.014 122.76 P014 1 74.5/5.0 I50.512445 0091
112 18800e 20.0 122.7E PC 4 POTS
113 180105 20.11 122.66 P01 2 T7.0/5. '50.0/24105 RP14
114 180300 20.3 122.76 PCH 4 T410/5.OX/S2./21eH0 POTS
115 180600 20.3 122.96 PC1 4 ULOC FIXPOT
116 18072S 24 123.2E PC 3 M
117 180900 29.514 123.06 P014 6 POTS
118 181020 203M13. 3.1E PC 3 RPK "119 1810:20 208. 123.2E PC 3 RO1
100 181031 20.3h 123.16 P01 4 ULCC FIX RSKO
101 18±20 20.3 123SE PC 6 PGTU
12 181346 20.2 123.66 PC1S PMK
103 151600 20.21 103.36 PC" 6 POTS104 18180 20.1 ±23.0E PC 6 T4.0/4.5-/WS.5/14RS PGTW
105 182010 20.51 123.56 PC APM
106 182100 20.21 123.66 P20 6 ULCC FIX POTS
127 182130 20.1N 123.76 PC" 6 RPMK
108s 182 130 19.8B1 123.7 P0E 6 POTS
a8±9 182258 ±9.21 124.96 PC 3 EXP LLOc APK 6

2130 182258 19.6M 15.0E PC 6 ULCO 20.81 183.56 PGTS
131 ±22S 20.4 123.6E PC 5 s 0
130 ±90045 19.34 124.36 PC" 6 POTS
133 190045 20.3h1 124.56 PC T3 5/3.5 KNIT 085 ULCC FIX 0560"

134 190713 17.8 1 23.1E PC S T52.0 3.0 2.8/28±4RS POTS 0

135 191200 16.7 12S.0E PCH6 PGTS
8136 ±91600 S.94 I24.s6 PC 6 PGTS
137 2000 16.21 127.96 PCN 6 ULCC FIX PGTW
138 20820S 16.21 127.56 PC S ULCC FIX ROD
139 200300 16.3"4 187.46 PC 6 TO.0/2.+/S0.0/20H4A ULCC FIX PGTW S

8140 200600 ±6.3 127.6E P01 6 ULCC FIX PGTS
141 200700 15.7 127 9 PC 6 POTS
142 20100 IS.8" 127.2E PC 6 PGTS
143 B01305 ±5,9 127.SE Pe1 6 POTW
144 201600 15.4N 128.3 PCN 6 T1.5/1 5 I1IT 082 POTS
145 201800 ±5.4 128.56 P01 6 PGTS
146 001945 ±54" 128.5E PC 5 PGTW
147 202048 15.6" 18.46 PCS POT
.48 902alO 14.6H I8.E PCm S PGTW ' -
149 200 IS.4 129.3E PC" ULCC *IX POTW

* 210146 14.S" 129,e8 PC, S ULCC FIX PGT.
151 010300 is2M 14 9.46 PC 6 PGTS
152 2±0648 ±4614 ±28.9E PC S T2.0/2.0-S808/27HRS POTS
153 210928 IS.11 I128+46 Pc 5 PGTS
IS4 211848 15.4 128.0E PC S PGTS
155 21100 ±5.2" 128±.6 PC POTS
156 211426 14.9 128.GE PC S PGT.
157 211680 14.9M 128.5 PC 6 PGTS
±58 21±800 14.84 1289.16 PC 6 TI.S/I.S-'S.0/61HRS PGTS
*59 211932 13.94 127.96 PC 5 PGTW
S160 21088 13.4 127.36 PC 5 POTU
161 21320 14.8 14 ±29.8 PC" 5 1/1. INIT 089 ROD
102a 21 2326 14.4 ±2.2 P014 5 100 KNI4T 085 aPE
163 220±2S 12 814 27.46 P01 S TPKE hGTW 'L .*"

AIRCRAFT FIXES . *

FIX TIME FIX FLT 700MB 0BS MX-SFC-UND MAX-FLT-LVL-4D ACCRY EYE EYE 0RIE- EYE TEMP (C) 1454 "..
No (Z) POSITION LVL MG0T 1SLP VEL'BGRNG 01/VEL BAG, 00 NOV/MET SHAPE OIAN/TATION OUT, IN/ OP/SST NO.

81 080730 14 166 250148 00 240 90 280 30 220 60 8 ±0 .22 +20 .11
080140 ±3.91 1F 108 40 300 40 050 40 38 49 ±2 2 .24 05 23 2 3

3 882348 13.814 ±53.7 ISOFT 999 4S 350 40 068 48 358 40 ±0 2 .24 a25 23 2 .*-
4 05ss ±.21 153.96 70MB 3070 40 26 45 8 3140 ±03 2 0
5 0926 14.21 ±S3.86 788"B 3071 998 10 37 040 65 ± 10 .13 Is . 9 * " -
0 8921OP 143M IS3 9E 700M8 3037 990 50 260 38 340 S6 260 33 8 4 .1 2l . "-"
7"090332 ±4314 103 86 ISOFT 9 S 0 360 30 100 S0 360 ±4 8 ± 2 .27 +26
8 0 ±060± 14 31 153 7E 72214 3004 6S 7.' 20 300 55 20 17 10 1 .18 .2 .10 - -

0093S 14 31 3 76 7001 3038 1 42 0 e 0 0 .19 .22 "7 -
±0 102042 14 3M ±53 ±E 700MB 3045 50 270 00 260 39 180 20 15 2 .13 .17 "
I 1 ±00323 14 "0 2 96 7OIMB 2964 986 100 3S0 40 080 57 350 ±0 ±0 0 CIRCULAR 1 .12 7 94,* S
12 ±10832 14 3H SI BE8 700MB 30±9 993 ±90 33 130 140 4 3 " 17 *1±9 10
13 11036 14 2" IS± 66 70MB0 3021 992 080 60 0±0 60 1e 5 +5 ±9 6 1' 0
1 4 180S0 13 4M 149 96 70M0 3019 70 270 4 0 64 320 58 1 0 .12 .± .10 11 S
1S 12331 3 4 146|E 700MB9 3009 991 70 030 30 140 47 030 ±20 6 2 CIRCULAR 17 411 *± *9 ±1

±7 121641 13,0 1446 700M8 2519 973 0 78 332 45 2 C IRCULAR " ±0, 4±64 . c e
16 I ||3 | N 446 ff 7 BE8 981 08 'a 30 $50 I A L[T[R COCt Vt7CI! * 1 .

±8 ±22300 ±2 814 24 SE 700MB 284± 969 100 310 10 090 76 33 90 ± ± 006147R10 4 814 *
19 130741 12 71 ±39 7E 700MB 28±7 967 80 280 10 030 69 280 30 6 2 ONCENTR C 1 0 14 *±W I I it,
20 ±3±0±9 ±2 5M14 38 96 700148 2792 966 090 90 360 20 6 2 CIRCULAR ±6 :11 *±'- .±2 I.
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0 7 1 1 ELL I C L 3 03-18 - 18 1

* 21 132038 12 6N 136 22 OOMB 266 340 90 4 01 ELITCL3 318 1 1 12 13 312 12 RN I36 SE 700MB 2611 932 o0 10 0 2 20 t ie aa t1 30 17 IA0 1 ELLIPTICAL 23 18 130 :12 .21 -10 1
a3 140831 13 4N 133 2E 7OMB 2336 913 100 270 10 010 10S 270 14 2 CIRCULAR 1 18 +26 19
24 141103 13 6M 132 SE 700MB1 2334 912 19 133 110 14 7 2 CIRCULAR IS .17 .27 19
* S 142030 14 SM 1303E 00M 2326 030 103 90 17 6 COCENTRIC at13 .17 2 S at

F6 14 234 14 N 130 GE 700MB 228 909 1 0 tao 16 190 i 13 5 a CIRCULAR as .14 .24 13 21

27 150833 16 2N ias 32 70M 2540 937 110 180 15 240 98 180 13 13 a CIRCULAR 2 .17 .19 4 1 23

8 151110 16 SN 127 9E 700MB 2664 939 160 127 028 ta 1 CIRCULAR 30 +17 +20 +1s 23
9 Is2e30 1 7 IN 1 7 02 700MB 282O 060 114 330 15 S a ELLIPTICAL 30 20 125 +12 .22 +12 24

30 5209 7 N 16E 70M 36 941 12 14 0181600 1 LITCL 30 20 120 +14 .22 a1 a4
31 160835 17 4M 126 42 700MB B 641 l 220 27 090 118 36 0 20 4 2 CIRCULAR 26 12 +19 13 25
32 161137 17 SN 124 9E 700MB 2669 961 220 86 140 18 4 CIRCULAR 20 +13 .23 9 26

33 162030 17 9N 124.GE 700MB 2977 090 100 630 2 1 3 CIRCULAR 23 13 22 12 26

34 162306 I8OM 1 3.62 700ME 2670 951 110 120 IS 200 104 270 IS IS 3 CIRCULAR 21 17 +20 +13 26

36 170S43 18 EN 302 700MB 2636 936 90 160 10 240 90 160 ELLIPTICAL 20 10 ISO +11 +20 +10 27

36 1708 8 19gM 123,0 700enB 2648 936 90 270 10 10 107 090 10 8 2 CIRCULAR 19 +12 +16 +12 27
37 172100 0GM 12 .BE 700MB 661 040 92 290 1 4 1 CIRCULAR B +13 +17 +13 8

1 72343 20.2 .226E 700MB 2676 9S3 80 a30 20 190 99 130 25 4 8 CONCENTRIC 4 +1 .1 +9 8

39 180842 20 3M 12322 700MB 2766 962 90 20 10 130 100 820 16 16 2 CIRCULAR 18 +14 +24 11 29
40 182045 aeO

M
N 123 SE 70MG 2963 320 64 280 1 10 S ELLIPTICAL 16 10 240 .12 .19 + 6 30

41 1823 6 19 4M 1237E 700MB 3014 987 60 018 8 290 49 20 27 12 3 +11 +20 +18 30
42 191130 16 3N 12S.6E 700MB 3069 997 88 28 330 56 10 80 +16 +18 + 8 31
43 19231S 15 3H 12712 ISOET 1000 SS a00 30 010 67 20 0 3 4 4+ +27 + 32
44 200 0p 15.3h 127.3E 150OFT 999 65 10 14 190 44 120 40 3 2 +28 +2? +24 32
48 02117 16SM Ia 88E 700MB 3100 30 270 90 320 19 70 1S 1 S +12 +14 +16 33
46 202326 14,4M 129.1E ISOET 1002 30 70 10 330 30 10 38 12 1 +28 +30 +23 33

RADAR FIXES

FIX TIME FIX EYE EYE RADO-CODE RADAR SITE
NO, (2) POSITION RADAR ACCRY SHAPE DIAM ASUAR TDDFF COMMENTS POSITION WIO NO

1 12063S 13 3M 147.2E LAND FAIR CIRCULAR 1a WALL CLD ORN E 13 6 144.92 1 18 " -
S10735 131IN 147.12 LAND POOR CIRCULAR 12 MOV 0810 WALL CLD OPN E 13.6M 14492 91218
3 12083S I3.15 146.82 LAND GOOD CIRCULAR 14 MOV 0820 WALL CLD OPM NE 13.GM 144 9E 91 18
4 121036 13.GN 146 22 LAND GOOD ELLIPTICAL MOV 0818 MAJOR AXIS la'6 13GM 144 1E 91218
S 1 113S Ia aN 146 02 LAND GOOD CIRCULAR 18 NOV 0612 WALL CLO OPH MN 13Wt 144SF 91218 -4
6 123 1 95 146 82 LAND GOOD CIRCULAR l? NOV 1210 13.6N 144 91 91218

121335 13 GM 146 6E LAND GOOD CIRCULAR 9 NOV 1114 WALL CLD OPM SSN 13 6N 144 9E 91218S
B 12144S 13 0M 146 6E LAND GOOD CIRCULAR 9 MOV 1816 13.6N 144 9E 91 10 +
9 t2IS35 13 IN 145 02 LAND GOOD CIRCULAR 9 M0V 1817 13,6N 144.9E 91218
10 12163S 13 OH 144 BE LAND GOOD 9 MOV 0710 13 6M 144 92 91218
11 121735 13 ON 144 22 LAND 13 6N 144.9E 91218
12 121836 13 05 143 BE LAND GOOD 9 WALL CLD OPM SW 13 6M 144 92 91218
13 121936 13ON 143 62 LAND GOOD 10 13,6 144.92 91213 "
14 1213 1 3GM 143 32 LAND POOR 13.65H 144.92 91218

8 IS 13003S It 3M 141 SE LAND POOR 13.6N 144.I8 91212
1A 16 100 17,75 124.82 LAND 4//// //// SPIR OVRLY 01S DE 16.3H 120 6 983 1
17 170000 19 IN t23 7E LAND /_// 43308 16.35 620 6E 98321
18 170300 18,3N 123 SE LAND 4""1, 40088 16.3N 120 62 98321
19 170600 13.75 123 42 LAND 4''-" S3610 16 3N 120 6E 98321
20 170700 192 123 .0 LAND ... / /, 18.4N 121 6E 98231
21 170700 19.IN 123.22 LAND 40000 43812 SPIR 0VRLY 01£ DEG 16 3M 1 0 62 98321
2 170800 19.2N 122.92 LAND 11812 52902 EYE 68 PCT ELIP OPS ME 18.45 1 1 62 93231
23 170808 193M 123 0E LAND 41// 43908 SPIR OVRLV 01£ DEG 16.35 120 62 983 1
24 171100 19.s 122 82 LAND 11782 "' 18 4N 121 62 98231 ".. -,1
25 171 00 19 6N 22 7E LAND 1//, 43208 18.45 121 62 98231
26 171600 19 9N 122 52 LAND 11742 43605 EVE 60 PCT CIR OPM ME-SE-S 18.4121 62 98231
27 171700 198N 122 SE LAND 10672 43460 18 4M 121.6E 98231
28 171900 19 9N 122 7E LAND 1a791 40703 EYE 70 PCT COR OPM SW 18.4M 121.62 98231
29 172000 0.0N 122 7E LAND 10681 40403 EVE 7S PCT CIR OPN SW 18.4N 121.62 98231 " "
30 172100 0 2M 122 8E LAND 11861 40210 EVE 60 PCT ELIP OPM SE 18.45 121.62 98231
31 180700 20 S1 123 22 LAND 11860 62704 EVE SO PCT ELIP lS 45 1N 162 9831
3a 180800 20 SN 123 2E LAHD '/// ///// 184 1216E 98231-
33 180900 20 SN 123 42 LAND 11741 60904 18 .45. 21 62 96231
34 181100 20 SN 123 6E LAND 46/,' 698 18.4N 121.6E 9231
36 181208 20 SN 123 62 LAND 2/1 60000 18.45 121 6E 98231
36 191300 20 4N 123 72 LAND 4S,11 51204 18 45 121 6E 98231
37 181300 20 S 123 7E LAID 46"' S1204 16 3M 120 6E 98321
38 181400 20 65 123 72 LA D S55 68201 16.3N 120 62 98321
39 18SI0 20 S4 123 7E LAND S''0 60000 18.3N 1 0.6 983 1

8 40 190600 IS 7N 123 42 LArID S5'"1 '-,/" 18 45 121.62 98231
B41 190700 18 7N 2 3 32 LAND S"/ 62604 18 4N 121.62 98231
I 42 199800 18 75 1 23 4E LAID S'" S902 12 45 121,62 98231
43 190900 18 7N 123 32 LA ND 6 62602 SPIR OVRLV 10 DEG 18 4 121. 62 98231
44 191100 18 SN 123 3E LAND 6"" 62010 18 4N 121 62 98231

NOTICE - THE ASTERISKS (8) INDICATE FIXES UNREPRESENTATIVE AND MOT USED FOR BEST TRAC8 PURPOSES
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TYPHOON CLARA
BEST TRACK DRTA

DES? TRACK WARNING P4 HOUR FORECAST 48 HOUR FORECAST 7a HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS

HO..DA,HR POSIT WIND POSIT WINS DST WIND POSIT WIND DST WIND POSIT WINO DST WIND POSIT WINO DST WIN14
111402 4 4 S0 0 0 - 0. 0 Os -0. 0. 0 e - 0 .0 S.O 0. -. 0.
1114:0Z S 7 6s1 S 2 9. 0 6 35 176. 0 6.7 148 S SS 293. -10 7.5 143. 7 360 -z S7 asS SS S 25 0 l Se3 3 76

2S1412Z 6 I 134 4 29 6 I154 0 30 24 S 7 2 149 3 S 78. 8.0 144.6 0., 192. -10. .9 139.91 7S. 227. -20.111418Z 6 S 78 1 1 621:: S I : I.1 . . .
30 , 317. 1:*114132 7 3 25 6S 9 S2 r 40 32. 15 9 ? 14 3 SS. 8: 04 1.0 143.3 65. 143 -10 11. 1398 80. 200. -3S. "

ilISlsZ 721S1 7 30 7 3 1s 0 3S 5. 9 4. 8 S5 108. -. 11.s 143.3 6s Z09. -15. 13.5 138.7 8. 241. -30.
111902 7 7149 39 7 IS:9 9 3S 60 0 2 146. 5 122. -1:1911. 9 0. 20, 12 7 1368 a 0 7.-0

IIlS1aZ 7 9 14a 4 6 1484939 93. 1.s 137.4 7S. 63 -0. 19.1 13194 9, 103. -10. '"160
1115182 8 14 9 14 3 40. 42 -S It 6 142 0 146. .
11SZ 9 I 146 0 60 9.2 146 9 0 B 13 140.3 79 3 -5. 14.1134.995. 97 -1S. 16.9 130.3 9S 130. 2S.
1116002 9 4 1446 8 144 6 6 6 I 140 7S 54 -0. 14134.6 95. 4. -15. 16. 13.. 1lS. 13. 1S.
1 1 164 14 9 8 - 10 9 1 3 . 9 7 9 3 0 -2. 1 4 .7 1 3 .3 9 . 6 3 - 18 .1 1 8 . 2 0s . 2 4 7 .'S J" 6 -" 63
111618Z 102 141 3 75 i0 4 141 I 60 17 -15 12 5 135 2 79. 64 -30. 15.8 130.8 99. 120. -. 19.9 127.0 109. 302. -s E-
1117002 10 S 13s.9 80 10 5 140I3 70 24 -0 12.6 135 6 90 3 -20 1. 1314 00. 49 20. 20.3 129.4 110. 221. S.
11170,2 10 9 134 8 7 II 138 79 8. I 13.71334 9S. 33.-19. 17.9 130.3 10. 119. 19. 21. 1292 110. 29. 10.

S11612 7 S I . 137 3 9 -10 15.0 132. 19 67. 9. 1. 131.3 115. 03. . 23.9 133. I. 1 2.14 S 4 3.-v13099,10 S: IS' 12.0 1S$. 22S6 s

111718 3 12 1 S a I 1a 4 1 83 & a 4 -IS 16 3 l3.2 110 33 20. R.4 131 3 120. 89. 10. 24.3 133 1 110. 279. 39.
1118002 12 S 134 7 11 12 S134 1 0 0 16.2 130 9 130. 87. So 20 1 130. 130. 199. 29. 23.7 133 120 37 6.-4
IIIOOOZ 13 2 1 33 8 110 t3 3 1 33 S511S 19 S 17.2 130.4 130. 1191. 40 21.2 130 8 1 30. 206. 30. 24 2 134 519 43 6
,,1sE8Z9 134.0133 1"1113 5

,
13 1 IlS 6 1 17 131 3130. S. 30 . s 2. 131.6 13. 290. 40. 23.4 133.9 19 6. 99.

8192 9is 0 132 7 90 IS 132 '1 120 0 30 IS 198 132 021 130 67 20 pt. . 133.0 120. 335. 45, 0 0 0e.0 0 0. 0.
111900Z 1 0 132 4 90 1 1324 9 , 16 199 1322 89 .32 2: 2.9 133.7 80. 408. S. 00 0.0 0.-
111906Z 17 3 132 4 90 17 3 132 3 89 6 -S Be 1 133 I 70 73. -30. 2s.7 135. 65. 434. - . 0. 0 -0. 0
11.112 1 8 6 132 S 1 0 1 6 1 32 4 ,. 6 -S 24 5 134 6 90. 114 03. :0. 14.7 . 336. 20. 0.0 00 ". 0 0.1119197 ,+19 , 7 37 7 is I ** I: • .
112999Z 19 7 I3 1 IDS as 133 10 O 2 -10 29 8 13 3 9 148 5 . .0 0 . 00 . . -. 01120002I203 133 3 10108131 : I 02 6 198995 249 20. 0. 00 0. -. . 00 00 0. 0. .
112006Z 260 134 4 10: 22 I 134 6 oe 13 0 2 142 3 8S is. 0.
11012Z 23 4 136 0 9 23 36 0 95 12 9 7 44 770 16 1 .0. 0 0 -0. . 0.0 0.0 0 -. 0.
11019 24 7 136 2 75 250 137 7 80 33 5 0 . 0 0 -0 0 0 : 0 0
11210z2 2 140 4 75 260 140s s0 13 S 00 0 0 -0 0 000 0 0 - 0. 0.0 00 0 -0.
11a16 2 6 143.0 70 27 2 143 9 70 6. 00 00 -0 0 0 00. -0 . . 0 0 -0 0

1112 27 t 14S 60 27 2 146 9 60 64 0 0 0 0:t . . 0 0. 00 00 . -0. 0.

ALL FORECASTS TYPHOONS WHILE OVER 3S KTS
WANG 24-NO 48- R 72-HR URNS 24-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 20 94 186 26S 20 94 185 269.
AVG RIGHT ANGLE ERROR 13 61 93 131 14 61 53 131
AVG INTENSITY MAGNITUDE ERROR a 16 17 22 a 16 17 22
AVG INTENSITY DIAS -I 2 4 -2 2 4 9
NUNER OF FORECASTS 30 26 22 IS 26 26 22 1

DISTANCE TRAVELEODY eyROPICAL CYCLONE IS 2709 MH

AVERAGE SPEED OF TROPICAL CYCLONE IS IS KNOTS -
-S

TYPHOON CLARA
FIX POSITIONS FOR CYCLONE MO. 29

SATELLITE FIXES

FIX TINE FIx
NO. (Z) POSITIOm ACCRY DVORAK CODE COMMENTS SITE

1 1130600 4.7N 1 S. 1 PCN 6 TO 010.0 iNT Ogg P TW
131200 6.ON 1S6.9 PC 6 PGTW

3 131600 SN 19R6.2 PN 6 TI S'I1S INIT OSS PGTW . -.-4 13190... s.. ,7E PIN 6 PsT, W i
X S 1319S4 S.7N ISS.3E PC 6 PGTWU

, 132303 S 4M 1s9 sE CN I PGTU
7 1442 9 SN 15S 7E PCN6 P0W"
8 14600 5 4N 15 7E PCN 6 T2 02s 0 ID0 S'IOHRS PGTU

9 140834 6 ON 1SS OE PIN 6 ULCC FIX PGT-
t1 141144 7 2N 153 3E PCN 6 PGTU

It 141600 8 SN 1EE2.1 PIN 6 T3.SI3 S INIT OBS PGTW
S141736 7 7 1s 3E PIN 6 P07,

9 13 141933 8 4N IS11E PCN 6 PGTU
S 14 142113 7 9N 191 4E PIN S P01W
I 1S 19000 8.aN ISO 9E PIN 6 ULCIC FIX PGTW

l6 1s0e04 7 6N 1e0.sK PCN 6 ULCI FIX PGTW
17 IS0300 7.9M 15I1t PC 6 T3.0,3.9 DIOeINRS ULCC FIX PGTU
18 1S060 7.8 149 7E PC S PGTW
19 1 Segal 7 SN 149 GE PIN 6 ULII FIX P TW
20 1S0812 7 SN 149.1E PCN 6 ULCC FIX PGTW
21 1S9S1 OIN 149.1E PIN 6 ULC FIX P0TW

22 15les 83N 147.7E PC 6 PGTW

23 1913es 7 7" 147.6E PC 6 PGTW

24 19Isee 8 SN 147.4E PIN 6 PGTW

29 ISISoe 89 N 147 E PCN 6 T3,0/3 S 'WO S'e6HRS PGT
26 1S1906 8 IN 146.9E PCN 6 PGTW

27 1S2053 a ON 146 i PCN 6 PGTW
* 28 160004 SIN 14S 3E PIN PGW

29 16:300 9 3N 14S 4E PCN 4 T3 S/3 S IDO S'e4HOS PGTw

30 160609 i 6N 144 7K PIN 3 PGTW

31 160933 9 611 143 SE PC PGTW

32 161244 s s 1 242 SE PC 0 PGTU

33 101893 10 4N 14 6E PIN6 T3,S,3 S IDS S'24HRS PG T
34 162031 1: ON 14 3[ PCN 6 PGTW
3S 16220S 10 IN 140 SE PCN S PGTW
36 17012S 10.S 140 SE PCN S PGTW
37 170300 10 139 OK PINE PGT
38 1706SS 11N 138 3E PC S T4,S/4,S /01 'e/7HRS PGTW
39 17SSS 11 01 138.6 PIN6 T4 0'4 0 INIT 099 ROON
40 170911 II 2N 137 9f PCN S PG W

I 171 0 1 sh 137 OE PCN PGTW
42 171300 l 01 13S E9 PIN C TS 0'SO 'Dr S'24HRS PGTU"
43 172100 12 S1 13S IE PCN 6 PGTW
44 1e0000 12 3N 134 4E PIN 4 PGTW
4S 13010S 1a SN 134 OK PCN 2 TS 0,S0 INIT og RP"-
40 130 I1 SN 134 I PN TS 'S D 0'2ONRS PGW"
47 130600 1341 133 7t PCN 4 PGTW
48 130726 13 0N 133 6 PCN 3 SPIKT
49 1:1020 14 I4 133 2E PCN 3 .IM

ti180s 13 SN 133 2K PIN S ROON
S1 13120 14 21 133 1K PIN 6 ULCC FIX PGW -
S a 181346 14 SN 132 9E PCN Rp PN
3 14 S1 133 I[ PCN 6 TS S S. 1D SI ..HRS PGTW
S 181300 S 1 32 PIN PGTW

I "9 182010 1s ON 132 3E PcN 4 RPMK
SO 1:2100 IS ON 132 RE PCN 6 P GW
S7 12130 IS S 132 9K PIN 4 ULCC FIX P67W
SO Je 3 IS.1 132 3E PIN 4 

RPM

I0 1t229 IS 8N 132 3E PCN 4 PGTW
*0 1E80S IS 31 132 fi PCh 4 RPNK

I0 049 IS 31 13 K PCN 1GTW
02 190049 IS 711 132 2 PIN 2 7 0 016 0 INIT Olp P603 190300 1S 311 132 2K PIN 2 75 e0S9 *U 'W 24HR5 GW''-•

04 100713 Il 6N 132 SE PIN 3 ...W0 10800 ID I9 132 PIN PG1
00 1810 817N 132 2K P2 N 2 FOTW
07 101200 ID 71 132 3K PN 2 PGTW

00 101325 16 61 132 SE PCN I 670 0 1 9 10 0 0 I D S N 1 32 OK P C H 2 T O D S - D O t 342RB 5ZG T U-
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*70 191800 19 9M1238 7E PC14 a PG12
72 298I20 ,8 2 32. 9E pen a PGYW

*78 192209 00.3n 132.91E PCN 2 PGTS
73 192234 28.1 133.11 Pn 2M P011

;~. "P '..'iF

74 202 20.8 233.3 PC PGT-
7S 12:34 at 4 I 13331[ PCN -IS PGTUM

70 200380 C.414 133.8 P 2e TS *~6.0-ts0 *'24HR5 P$T.$
70 2e6e 22 IN 134 E Pcn 2 EYE FIX PGTW"
77 80070 2231 131 '1 PCH (YE 1IX PGT. .
78 290931 931 13 SE PC I EYE FIX PGTW
78 201220 8 3.41 I362 PeN 4 PGT
80 2013 13.71 136.11 PC. 3 PGTS 0 -81 201600 24.5 13701 pen o T3.514,S '2 684HR9 PG07 2
Be8 201800 84.,9M 1 37 7E PC N 6 P0724
83 201946 S5.I1 138 91 pen S POTS84 202048 2.4N 139. PCH S PGTu
86 202210 25.6 4 140. ePn PP.S.
86 210004 2 148.61 PCN S PGT-
87 210300 861M 143.0E PC 6 73.54.0 IW'1S/211R6 PGT"

I 88 a10600 25.21 143.21 PCn 6 PGTW
89 211245 27.38 146.01 PCH 5 PGT *
90 211800 27.8 148.01 PC0 6 PG-
91 212027 27.9 149.51 PC" 5 EXP LLCC PGTS
92 228000 271 160.71 PC" 6 PGTW

I 93 28030 27.01 151.5E PCH 6 PGT

AIRCRAFT FIXES 0
FIX TIE FIX FL? 70814 09S NAX-9FC-WHD NAX-FLT-LVL-ND 6CCR EVE EYE OIEN- EVE TEMP C) 14914
No. (2) POSIT]0N LVL HGT SLP VELtBRG/RNG DIR/VEL/ORG/RNG NAVET SHAPE DIAMzTATION OUT/ INe DP/ST NO

I 1 40464 6.6N 5S.61 I500FT 101 16 300 40 300 20 300 40 10 5 *84 *BS *23 2? 1
142093 6.1, 162.41 860T 26 090 86 820 23 340 30 10 20 18 *13 8 2

3 142244 7.1N 152.31 ISGBOT 1003 30 040 16 150 27 040 30 10 6 -2 .23 .23 2 •. -:4 190829 8.8 149.71 16001 0192 39 0O  25 200 4006 25 12 10 *24 .26 26 3 *1
IS 913 7 SM 1486[E 7*OMR 3087 e398 e sl . .6 I1943 8.81 46.91 OM s0 130 30 218 36 138 38 8 4 *19 :23 *18
-236 ! : 461E 7*063 30 988 78 350 38 880 o 28 5 16 1 :14 .22 *9 --
160532 9.4 144.71 ISOOFT 982 66 360 e 070 49 360 31 10 3 CIRCULAR 48 .26 27 a2 28 5

9 16086 14.8 7008 2993 068 64 310 30 18 6 12 ,26 .513 S10 161031 9.7 1431E 70818 3080 9 38 3 0 5 CRCULAR 40 14 .16 11 S
11 162036 1.21 141.81 700149 2865 65 358 15 078 78 360 15 8 S ELLIPTICAL 30 20 8s *16 -17 -2S 6

: 12 1631 1.44106 70814 2880 974 80060 20 268 84 060 20 8 3 ELLIPT ICAL 40 30 070 1 .17 1
13 170641 18.91 138 71 7014 2822 967 98 098 I 860 68 30 5s 0 3 CIRCULAR 27 *1X *18 41
14 170980 11.014 138.11 78 01 2818 966 110 O0 30 188 109 060 30 B8 S CIRCULAR 80 418 +21 * 9 7
16 172841 122 136.21 7801B 2703 5 300 60 118 86 860 10 20 5 CIRCULAR 80 *22 +83 *24
16 172312 12.3. 134.8E 760M 2748 960 128 380 10 3S0 88 300 4 1: 2 ELLIPTICAL 20 16 018 :13 20 .18 9
17 18110 1 13:914 33.21 ?0019 87a 966 068 96 338 21 1 2 ELLIPTICAL 30 28 020 *13 :29 .13 1*'
8 181347 14.31 32.91 761M 2734 238 92 230 21 228 *28 *18 119 182848 1631 132.5E ?8 2722 967 6S 368 60 178 82 09 18 1e S CIRCULAR 30 416 *20 -11 11
20 12333 15.714 132.41 70014 2742 968 88 120 18 280 78 270 34 10 3 CIRCULAR 30 *2? *19 18 1
21 190832 17.914 132.31 781 2638 88 899 10 108 87 18 8 4 CIRCULAR 15 *1& :20 -23 12
22 19116 18.4M 132.5 70M 2631 948 228 212 188 2S 10 6 CIRCULAR 20 *13 19 .13 -a
23 192861 28.31 232.81 78814 2698 948 82 122 828 10 6 6 ELLIPTICAL 85 80 360 *Z2 .19 *:1 23
24 192337 2.? 133.1E 708143 2603 943 7S 330 SS 800 113 330 18 6 6 ELLIPTICAL 25 28 360 .14 .20 111 23
26 206833 22.74 35.1 E 7804 0 82 9S2 220 2S 10 206 285 188 24 7 1 CIRCULAR 8 .. 4 6 .28 24 I.
26 201113 23.4 136.1 78 88 2724 290 84 20 30 8 1 *10 17 224 7 :1
27 202040 24.914 139.E 70MB 2949 280 62 048 5 15 25 .10 42 6 I .
28 2123S6 27.94 161.11 150F 1803 3S 100 8 60 se 0 I20 30 S 3 CIRCULAR £ -83 .22 21 2

SYNOPTIC FIXES

FIX TIME FIX INTENSITY NEAREST
NO (Z) POSITION ESTIMATE DATA (4) COMMENTS

1 14200 8.314 15391E 030 0e6 SYNOP STATIONS P=14 AND 91338
a 1s988 8.3.1 249.7E 635 066 SYNOP STATIONS 92IZ4 AND 91334

NOTICE THE ASTERISKS it) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES
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I PH0 DOYLE
EST TRACK DATA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECASI
ERRORS ERRORS ERRORS ERRORS 0

NO.'A.'R POSIT WIND POSIT UNO0 WIN0 POSIT WINO AP1 UIND POSIT WINS DST WIND POSIT WIND OS1 WINDOS2QZ , 3 1 49. a8 0.0 e _9 A e • ee ee6 -4 .4 0 3: 8 . •" ,8 • ' :/"S 0 - a . . a -e B 8 -elae4 8i • o -e0 o1 11a•.
1388Z 6.9 14S84 2O 0 -8-

120312Z 7o 144 , -:
*120312Z 7.4 142 9 2R @0a 01231Z 75 141 S 3. o .0 00 0 - 0

*20400Z 77_1402 2 80. 0.0 0. -0. . 00 R 0 - R 1 R - S :
, 24122 8.R1 30 0.0 0 -. 2 So 0 0 0 0 0 o , - * *e 00 R B

12418Z 3 5 133. 3 13 -5. 94 1340 SS, 03 3 S0 S 13: 7 5 2 4 0 19 1 3 36 37S -4 -
120S2 8,6 137 S 40 83.3 137. 3S. 13. -5. 93 133. 8 97 1 11 2 129 3 70 215 -10 12 7 124 7 41 4 0 '

136 8 4S1,B S. S 3B. 9 9. 1 t 1 ,:
12:062 9.1 136.7 4S 90 136.8 4S . 99 133.1 S 9 2 12 9 94 -1 12 124 2 43 -So
125518 9.6513346 5: 0 1S3 SR. 1 0 11R 132 6 6S 101 1 la 4 129 2 70 239 -2 13 15 2 5 395 8
120O5*82 I.1 13.5 3 R8 I1ol 134 eSS. 19 S12.1318 AS 113 0 13 3 127 8 70 272 -3% 13 9 123 I-130 134le r 5 S

12062 10 8 134.8 S 10 14. S. 3. . 13 7 132 4 65. 41 -IS 15 1 129 0 6S 162 -4 1 3 128 8 29 -7
12062Z 12a 134 3 SO 11.9 134. SS. 7 5. 14 1 132 1 G5 39 -25 15 22 I 00 *4* -SS 1039 15 3 50 290 -70
120618Z 1 2 *133, S 12.2 1333 s0. 0. -I 814 51 31.5 SR SS -40 168 * II 85 131 -S .1 10 2 124 110 359 -4S

1203 1. 133.4 65 12.9 133.2 4S. 1. -2: 15 1 3. S 70 -5 1 17 3 5820* IS I0 9 12:4SS12
1Z2750Z 13.6 133.1 80 13.8 133.1 7S -S 31. IR 31 -I0 * 412 3 *05 .13 -20 0 16 1 18 318 S.
*2R706Z 14 4 132.7 90 14.S 132 9 9S: 13. 5. 10 3 131 2 0 17 1. 129 7 118 81 -S 17 1 *27 5 110 281 . 7
1I27122 18.0 132a39 151132. 90 13. IO.S81318 100 . 15 17. *2 1 S 80 112 - 17 5 126 9 80 382 40
120713 I 1SS 131 9 105 1 S *,32. 10 13 _S 10 30 O13S 13 -15 17 0 128 7 9S 149 30 17 0 120 0 85 473 SO
t1030Z 15.8 131,7 1,* 1:7 131.9 110. 13 0. 16 4 130.0 110 67 -1s :77 128 1 1R 148 5S 19 5 127 1 90 439 i01?001208 1 19 1 I'S , 11 I
120862 161 1314 11 16.11 31. 110. : -@1 15.3 1 RS 1 1 -1. 182 ,127 7160 :: at so :1263 9: s6. 6581Z 1 31. 11 16 S131 S1 17 1297 lO 8 10 19 918 2 30 SS 8O

16.8183 176 t397120 tog 130.7 0S 6 -1. 119 129 3 93 38 as. a, 2 8 6 80 230 45 0 0 -" 0
12R900Z 17.S 130.4 125 17.5 130.4 10 0. -28. 23.4 18. 80 79. 3S. 88 33 0 190 38 0 09 -. 0
1209002 *3.1 130.l 120 13.4 130 1 1. 13.1: -20. 2.61.1 75 130. 3S 87.7 132.4 O, 223 S -
1209*22 *1*30 98 IS:7 129.8 90. Il -S 22. 29. 05. *2* 2 .JS .a 0 a 0. - 0 0R 03 0. -. 0
120913Z : 19. 3*9.::0 19.6S 7 130: .23. 34: *5. 24.4 133. 8 93 *0 0. R0 0 -1 0 0 00 0 3
18oz 1 1 1 21, 01 11 1. IS ': 39 ": :
*21002z 19.9 130.1 4S 1 130. 45 12. 134, 2S5 114 -R -0
1210062 23.8 130.4 40 Z.0 130. 40 10 . 0 0 0 R 0 0 -0 . 0.
12101212 21.9 *131,2 40 21.4 131.3 40. 3*. R 0 . 0 0 . 0 - 0,R 00 0 . 0
2,9,8 32.3 JS 0.0 0.0 0. -0.0 -0.
121100Z 23.9 133.4 30 23.9 133.5 30. S. 3. 3 . 0 -0. .
1211 0z 248 13S.0 2S 25.0 134.5 2S. 30. 0 0.0 0. . - 0 0 -0 0 0.0 0. 0 0. -0. 0.

ALL FORECASTS TYPHOONS WHILE OVER 35 KTS
WRNG 24-HR 43-HR 72-HR WRON 24-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 13 9 193. 397 13 09 192 381
AVG RIGHT ANGLE ERROR *0. 58. 161: 310 3. 59. 150. 329
VG INTENSITY MAGNITUDE ERROR . 1. 34. 53. ". 19. 34 82
.VG INTENSITY 31LA5 -3. -1 -1-. -0. -4. -. 5. -*17 .NUMBER or FORECASTS 20 22 19 is 24 21 7 -13

DISTANCE TRAVELED BY TROPICAL CYCLONE IS 1900. Nm

AVERAGE SPEED OF TROPICAL CYCLONE IS 9. KNOTS

TYPHOON DOYLE
;IX POSITIONS FOR CYCLONE NO. 33

SATELLITE FIXES

NO. (2) POSITION ACCRY DVORAK CODE COMMENTS SITE

I 087 ON144K PCN S Tt.0'1.0 NIT 038 PC1W
21200 6 H148.2 PCN "I PTW
3 21600 7ON 147.7E PCN 6 T 011. 0NIT OS PGTW

4 021300 7.2. 147.4E PCN PGTW
II 5 021988 7,.3M 1 47.4E PCN S POT'

6 3303 7 IN 1447K PCN 6 POTW
03030 7 SN 4SEE PCN 0 TI Sl.S '0.S'34MRS ULCC 7.2N 144.7E PTU

S303000 7.SN 143.9E PCN 0 ULCC FIX P0TW
to9 030835 7 SN 143,3E PCN S ULCC FIX POTW
13 031200 7,91 142.f PCN 6 ULCC FIX PTU
*1 0310 7 O 142 3K PCN 0 TI OllO+/SO 0/24HRS ULCC FIX P0TW
l2 03*800 7 4M 141 8 PC" 0 ULCC FIX PGT-W.
13 031844 7 SN 141 9K PCN 6 ULCC FIX PQTW
14 032115 83N 14O.SE PCN 0 ULCC FIX PGTW
IS 04000 8.3N 142.4E PCN 0 ULCC FIX PCT
16 0404S 8.3M 141.9 PCN 5 PGT.
17 340300 8S 14*.7K PCN 0 T2 .2.0 IR S/24MRS PGTW
18 0465 8 0 PC 6 PGT

o20 04090 8.7N 141 SE PCN 0 P0T
21 0412R0 a ON 1390K PCN 0 ULCC FIX PC1W
2 * IN 1 393K PEN S ULCC FIX P...

3 4100 8 S 1339 7 P N T2 SI S D1,S24MRS ULCC FIX PGTW
24 04180 8 SN 13: 3E PCH 6 ULCC FIX PT.W
2S 342054 8JN 137,[ PCH S ULCC FIX PGTW
0 05000 8 7N 137 .E PCN 6 P07W
27 3S8300 9.SN *36.7E PCN 6 T3 0/3 3 1Dt1024HRS P0TW
a3 0500,0 9.N 136.0K PCN 0 PG1W
29 O57* 9gON 130.8K PCN 000OON

308O09e 9 4. 130.K PCN P1TW
S 31 080934 9 ON 135 BE PCN 4 ROOM

32 *Stolz 9 ON 135 7K PCN S RPMO.
33 *3g3 9,7" 13S BE PCN 0 PU1W
34 05130 13 RN *38 SE PCN 3 RPK
35 0SJ*O 10 4N 13S 4K PCH 6 T3 S13 S-01 124MRS PUTW
36 OSIO 10 ON 134 GK PCH 6 PGTU
37 S*119 10 IN 134 EK PCN4 BODN

3 33 #8233 10 7" 134 1 PCN 4 BON
39 82103 lO: *34 7 PCN 0 P01W
43 0822S 10 N 135O PCN 3 T3 013,0 INIT 08 RPMK
41 00030 11 IN *3 * PCN 4 P01W

S42 000140 It17 134 1 PCN 3 13 53 8 INIT 08S ROUN
43 360300 It SN *35 E PC1 4 13 S13S /D0 SI84HRS PG1
44 003000 * 1 3 34 K PC4 P0U
45 000933 J.,7. 133 96 PCN 4 PTU
46 060913 11.7M 133 9E PCN 4 ROOM
47 00947 I1gM 133 SE PCN BOON
43 001200 1.2N *33.0K PCm 4 P0TW
49 061000 124" 133 OK PCN 4 14014 0 S4S PGT1 W "
SO 00*330 13 *N 133.4K PCN 4 PGTW
St 062100 13 4N 133 SE PCN PT1.
S2 002220 *3,2N 133 4t PCH 3 74 0,4 0 * O24HB5 WPMK
53 070000 *3 SN 133 1K PCN 4 PC"W
S4 07016 13 ON 133 BE PCN T I S O 'S OOl MR5 40 PCT EVWALL K-SU OOM
SS 070303 4 *N 133 1f PCN 2 15 R/s 0 o / 124HS EYE DI SNM PGTW
0 0303 14 RN 132 SE PCN 2 EYE FIX PC1W
S? 070900 14 ON *32 OK PCN 2 KYK FIX P01W
So 070923 14 ON 13 5 PCN 2 ElK Y I OON

8 371033 IS SN 131 BE PC" 3 RP.X
30 07*20f 5 IN 132 4K P M 2 EYK E PGT
R1 071437 IS 8N 132 SE PCh I RPMK
08 07100 1S IN *3 31 I ZCN 2 S S S 0 S824MRS PGTU
03 07130o o: S . 2 120 PCN 2 P01U
34 072*00 ts RN III 98 PCN 2 PUTW
35 0 131 Is ON 31 71 P( ROom

2W2-.. . . . . . . . . . . . . . . . . . . . . . . . . . .. ,. --

. . . . . . . . . . . . . .'. . . .-. ..-.. . .... .... .-



- -- -- 1- -:- -. -. . N7-

36 078133 1I.314 132.2E Pets I TS.0'3.0 IDI.0'244R5 EYE 73RPX
67 ?es IS30 137% 131 71 P114 a EYE FIX S0 PCT EVIWALL 80314
63 @0000 1IS7?" 131.9E PC1h 8 POTDI

6 03106 13.714 131.31 PeNi-PM
Of ogojo 1£0" On 31.61 TeSa7.31..3t00 S'2414R3 POT

7030600 16 1"4 131 41 Pen a P07W
7 00906 s 1614 1 3 1.3E P11 2 POTLJ

@0911101 10314 131.01 PC1 2 A2 I 01
@3 0104 I N1171 PI EVE FIX ONI

'W.3'44R eeP07IW.1 EI O.

SR 4 E P PGTU

36 09102 17 314N 130 7E Pen 4 06

39 0920ll16 13 SE12 9 PCN 4 Poon

90 09 8 0 1g 3 .1 eHaP 1

9 1 091326 30 IN 131.2 5EP.eI I I I IR D

3 092045 20014 1307 PN CM 0M

97 09 2 4 2 N 13 31E P N 6 L C I P0
93 10000 204t 130 31 PC 3 LC P0754

100 100300 20 31 130.31 Pen 4 T34 0'45 0S 'UI. 24 R p075
102 00000 28.4h 130 1 pen aC ULCC FIX P055
912 100626 21 414 1312 PCH 3 1,tI

0 100 21.47 130 9E P~ll 6 UL I F XP15
S10 10100 2 2 13.1 PCN 6 (te 14n12.1P05

107 109 37 23014 3.1 PIN 6 0I ~ ~~~~ ~~~ 10a0102.N147 e 051 09 1230: 22.914 1330 1I PC14 6 UL C IX001

asI 11 00 N3. 133.0 PC.4 6 TI.S'I.3- W 114720 5 02S
113 1100600 23 2 1 33 Pe a T1 3' . 1 4 ? 9 0 1
123 11 09 24.614I 135.1 pen 4CU C I P07

113 120300 21 91".130 S PeN r. lP07Wr

97 ~ ~ ~ ~ ARR~ FIXES:'"11 3 LC I

FIXPC 6IM FI L 0 1 3 0 9 A - F - N A - L V -WC FI CX EY00 R I - EY 1 4 C
140 100 0 3104 L3 O SEL CE.90'N DI/V L CPR4C PA~E SHP DI PTTO U' I' D/3

1 00129 8.714 13731 13007 9931 41: 40I 130"R 3 3 3 3 2* 3 37 2

4: 0333 11.114 13031E 50? 01 3 4 020 4 3 01 lCJA 0*3*7*3 3

90 107 03 1.2M 132.6 70 14 2676 130 C 0906 26 3 2 I C LA" * 4 * 9 1
1 06 0 711 3 7 15.114 13 2.41 70014 6 8 933 26 99 1 0 1 1 I C L A 2* 3 1 1
I 0704 a361 23.3 7014 232 939 43 30 12 080 9902 20 52 ELPIA 31 20 *4*9*4 1

1 0310 0 1 3.414 131.21 70014 6 2 1 IS 0 3 I CU A 0 2? * 3

1 3 0 2 33 9 17.4S" 13 0.31 7 0 4 6 5 9 1 1 0 0 0 3 1 0 1 3 16 0 3 5 C R U A 0* 3 * 1 * 11

17 098 3 1.1 1301 7014 259 97 2 0 4 10 7 6 9 10 1 CRUA 0*3 1*4 1

3 ?WI 2011 13.1 IOF S10 9 0 300 7D 2 2

23S 1 0 23.3h14 4 33.0 2 3007? ' -100 2 401 40 30 220 49 14M83K 2 29 4 1

FI TICE - THE ASERSX FLT In6DCATE FIXSF 10P1E 7V N NUE OR35 RCKPROE

-4 N (Z ITON aC MX-FT-LV-W" ACWY EE EE OZEN- EYETEM

L L HO MLP VE'IRIRO IRVEIBR RH HVIET SHAE IAITTIN OT/IN PC) M0

D SST-A-

#SO29 -7 23.3 ISV 4 6 : S 8 1. 1 207a

a SOS3 9.IN 37.E IONT 999 4526 6 I: I I: 6 *23 :87 820



2. NORTH INDIAN OCEAN CYCLONE DATA

TROPICAL CYCLONE 81-84 0
.ST TRACK DATA

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECaST

MOD R PSTERRORS ERRR ERRORS ERRORSWODA/HR POSIT WIND POSIT WIND DST WIND POSIT WIND DST UIND POSIT WIND T WIND POSIT WINO DST WIND
o.2312 187 562 28R 8 8 8 BR 8 8 8 8 8 8. 8. 8. 8. . O. -8. _80. .

052481 579 S88 B 8 8. 88 t BB --. 0B8548o135.0888 08 8 8 .8. . .-. 8 8 BA B e 8 . 8.8 8.8 8 -8 8 -"8524122 I115 5.3 28 8.8 0.8 B, . -B.. 88 88 8 -8. B° B Be 88 B -. 8. 8.8 8.8 e °.
824182 11.7 65.2 8 .8 . -. 8 - .8 B .

S2182z 1.9 54.9 25 8.8 .8 .8. t 8 .8 88 . -. 8 0 88 8 . . . 8

'40 0: 0.0 0.0 0 ' e ~ . l " 0.' 1 - -8628 18B . 8.8 8.8 . - 8 8. 8 880 8 .. 8. 8.8 0. 80 0.852S12Z 12.2 S4.4 38 8.8° .8 8. -8. . . . 8. 8.8. 8
85182 12.4 S3. 38 88 8 .8 080 ..-..
852688 12.7 5. 3588 8 .- 8 8.8 -. 8. 8 88 8 8 81 3. 12 8. 126. 8 54 46. SB 347. -1. :.0 . .
82612Z2 13.2 52.4 4 13.7 5.4 4. 38. 8. IS. 49.4 3S. 193. -8 B 8 8 8 8 .. 8.8 8 8 8 8
0526282 23. 61.7 48 13.4 5..9 40. 13. 8. 23.8 49.5 5. 249. 20. 0. 0 -8 8. 0. 8 8.8
85288 13.5 58.4 45 13.7 51. 4S. 48. 8. 14.2 94. 5 B8

7,,2 1.8 49. 4S 3.7 4,8 45. 63. 13.8 48.7 38: 2.r: 8:88 8 8 . 8. 8. 8 8
8627122 19.3 47.6 48 13.3 48.8 45. 64. 6. 8.8 8 8. -8. 8 8 88 8 8. 8 8.8 8.8
857182 11.8 46.9 35 11: 48.3 48 2: 5. 8.8 8.
8O6288Z 10.9 44.8 3 11.1 44.S 48.2. 5 88 88H.-. 8 88 8 8 8 8 . .852888Z 18.0 44.4 30 18.8 44.3 30. 6 . 8.8 8.8 8. 8. 8 e 88 - . O . . 0 -8. 0.

ALL FORECASTS TYPHOONS UAILE OVER 35 KTS
WRNG 94-HR 48-HR 72-HR WRNG 24-HR 48-HR 72-HR

AVG FORECAST POSIT ERROR 31. 22S. 347. 0, 0 B. 8. °B.
AVG RIGHT ANGLE ERROR 19. 79. 19. 0. 8. 0. 8 .
AVG INTENSITY NAGNITUDE ERROR 2. 6. lB. 8. 8. 8. 8 8.
AVG ITENSITY BIAS 2.4 - 8 8,B I 8 .
NUMBER OF FORECASTS B S 1 B B 8 8 8
DISTANCE TRAVELED BY TROPICAL CYCLONE 1S 819. NN

AVERAGE SPEED OF TROPICAL CYCLONE IS 7. KNOTS

TC-IA
FIX POSITIONS FOR CYCLONE NO. 1

SATELLITE FIXES

FIX TINE FI
XNO. (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE

1 231444 10.9N 66.2 PCh S T1.011.0 INIT Os KGUC
232333 6:1N 14.0 PC 6 FJDG

3 2486 11.2N 66.32 PCN S TISl1.S 'Do.Sl18e4RS ULAC Ib.N 54.4E KGU
4 258638 12,SN SS.4E PC S TI.5/1.5 /SO,O'24HRS ULAC 11.4N 66.BE KGUC
5 26191 12 .2 53.7E PCN 8 KGC
S2s8 IS N 63.1E PCN S ULAC I 53 S,4 KGWE a-.-

7 260241 13:BN 93.4K PCN ULC 12.6N S3.6E KGWC
8 28617 13.3N 53 IE PCN S T2,S,2.S IDI.8124HRS ULAC lea N S3.2E KGUC
8 261163 13.2N 52.6E PCN S ULAC 12DN 12.7 KGWC
18 281521 13-IN 5212E PCN S ULAC lit2 IsmSe.4E KOUC
I 28ess 131BN SIBE PCN S ULAC IjIN 5I.7E XO,.
12 278037 13.4N S.4E PCh UC 13.SH S.I KGUC
13 278228 13SN 49SE PCN S T2.5/2.S 'S@.S'2HRS ULAC 1388H 49.3E KGUC
14 271148 12.IN 477E PCN 5 ULC hUN 47.72 KGUC
15 271588 1.7 46.7E PEN S ULAC 11M4.2 K.-
16 271838 11 6N 4S.3E PCN S ULAC I1.4N 46:3E KGWuC
17 2882S 1.Nm 44 .7 PCN 6 UL.t 11.2a 4S,8E OGUC
18 280348 B 9 44 9E PCNS K GUC

NOTICE - THE ASTERISKS 182 INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR REST TRACK PURPOSES

S

S

. . - ..-. .•

-. . . . . - .. .. . . . . . . . . . . . . . . .



I ROCAL CYCLONE 52-8. ..

BEST TRACK DATA

ST TRACK.. WARNING 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
ERRORS ERRORS ERRORS ERRORS,o/DAHf POST ,SI O POSIT WIND DST WIND POSIT WIND , ST WIND POSIT WIND DST UIND POSIT WIND DST WIND

l01e11z 16.8 88.6 as 2.2 2.2 -.. .e - e. 2 2. e. - 2. : ,0. 0 2 .1e1e12z 16. 522.R 65 e.e e. 2 . -R. 2. 2.2 2.2 e. -e. 0 2.2 e.e .-. 2 2 22 2
1o1106o 17 S 99 6 8o O: -0 : . 2. -0: e. 2 2 a

1211122~~ a 12. 22. 32 t0 2 2 2. -. 2 22 e6 2.-. 2 . . . e .2 22* 212 242. 522 22 2 -. 2 ~ .- ae. 5.e 2.2 e. -e. 0 2 e e2 21911862 12. . 6 3S 2. 2 . -1 . 2.2 2.0 2. -2. 0. 2. 0 0. o . - -. 2 2 2 2

1026 19. 22.e6 42 2. 0 . 2. -2 2. 2 0 . . 2 .02. 0.2 0. -2. e.22 22 2
* 12121Z 19I2S 4 2 Be 2 3S 2 &. -e..' . 2 2. e. - .0 2. . - 2.: 2 2. 2

191209Z 19 7 22. S 319 5 22. 45 23 . 023. 3 2 1 1. 2. . .-. .10120 19, 23 45 1: . 6. 2. 2.7 6. 3. 4 2 2 . - .2.
1*1218Z 12.9 22.1 4S 19.2 7 e. 4 213 :2. 2 .2 2. -2 2! 2 22 t..112122 22.2 27.9 42 19 9 22. -S2. 5.2.0 27.1e S 2 5.5 2. .2 -2. 2 82 2. 2 512128 22.2 27.7 4S 22.3 27.9 45. 16. 12. 22 28.2 0. -3. 2. 0.2 2. 2. -2. 2. 32 2. 0 -.
1014202 1.7 27.3 35 3 2 27.2 45 37. 5. 2.0 8.2 60. 3 2. 2.2 3. 2. -0 2 2. 5. 2191366Z 1. 88. 4 19a 87 8 SSt, 5 le 80.9 56.8 60: 43, S.5 &:: -8. e.0 5101312Z L. I 7A is18o 88 3 45 o9 S. ZI. 87 .0.0- "0" , 5: 5 .

let3ISZ ass 27.? 35 as. .7 5 5 1. e.e 0.e ,-, e ° e • -
101°. 20,S 88.9 -0 0.18

1014e -e. ee 87-Se 8 5 3. S
101406Z 21.6 26.6 35 21,. 872 42 42. 2.o 0 .2 -. 5 2
1014122 22.2 2S.9 32 at 7 86.3 32 37. 0. 0.0 e 2 0. -2 0. 5.2 2. 2. -0 O 0 2 . -

ALL FORECASTS TYPHOONS UHILE OVER 3S KTS
URN. 24-HR 48-HR ?a-HR URNG 24-HR 42-HR 72-HR

AVG FORECAST POSIT ERROR 29 71. a. 2. 2. 2. 2. 2.
AVG tIGHT ANGLE ERROR 13. 42. . . . . 2
AVG ITENSITY MAGN1TUDE ERROR 4 1. 2 . 2. . 2.
AVG INTEN SITY 9AS 4. 1. . 0. . 2. . 2.
NUMBER OF FORECASTS 2 4 0 0 a a 2 2

DISTANCE TRAVELED BY TROPICAL CYCLONE 15 32. HM

AVERAGE SPEED OF TROPICAL CYCLONE I5 4. KNOTS e

TC22B"
FIX POSITIONS FOR CYCLONE NO. 2

SATELLITE FIXES

FIX TIME FIX
NO. (Z) POSITION ACCRY DVORAK CODE COMMENTS SITE . .

B, 1 1222 16.94 29 SE PcN 6 ULCC FIX POTU 6
6a 12160 1s ON 92 eE PC M6 ULCC FIX PGTH

15164S 17IN 87 8E PCE S T1 S'11 IN1T OBS ULAC "O 90.3E GUC
412120 1 9N 9.E2 PCN 6 T2 O/2 0 INIT ORS PCTW
5 162122 18 SN 22 RE PC, 6 ULCC FIX PGTW
6 11034S 17.5 8 SE PCN S TI 5 S1.5 'D0.5,IiHRS ULAC 1I." ROSE KGUC
7 111216 1.4 29 7 PN 6 ULAC lOON 229 7M KQWC

5 2 111222 1.89 N 76E PC)6 PGTI
9 1112:9 194" S8.12 PCNS ULAC 19.1 RlE KWC12 111622 12.N 27 96 PCN 6 P5TH iiil
I. 1116 5 19 1 88 7K PEN ULAC lOIN 29.6K EGUC

12 111820 18 4N " 8 SE PCN A T2 0/2.0 IS.0124MR5 PTU

13 112102 tee2) 88 7E PCN 6 PGT

* 14 112322 20 2 89.4E PC 6 KGUC
S 122049 19 6 90 1E PCN S KGWIIS 122324 18 7) 89E PCN 5 72 2,2.0 'DO S24HRS GLC 12.2) 222.20 KOMl

S 17 12123 18 7N 29.8K PCH 4 ULAC 1'.I) 289.eO K WCI 121329 19 1 88 9E PC) 6 ULAC 20 1 02E KC -"
IS 101600 19.0N488 5 PEN P6TW

22 12165 19IN 88.8E P Cm 6 ULAC 21 ON 27.6E KGC

21 121282 19 4) 223K PCH 6 T3,0/3.0 /DI 024HR5 PTC
20 122248 20 ON 82.0K P) S KGUC
23 13222 1 9 87 79 PC) 6 PGTH-

04 130202~~la 19 9N4 224 INSUA 1.) 8 KK* 25 13:400 19 ON 87.0 PC) 6 ULCC FIX PGTU
26 130446 19 3M 89.2E PCN S T3 0/3.0 /DI.0/2SHRS ULAC 18.2) 29 1K KGUC
27 132602 19 2M 27.9E PN 6 ULCC FIX PrTU
25 132992 19 am 87.sE PIN 6 ULCC Fl PITH
2 29 130951 1 N 22 7E PCN 2KP LLCC ULAC 19.9" 025 SE KGW

1 3 131222 19 6) 87 OE P CN 6 ULIC FIX PGTH
3111052 H88 2E PCH 6 GU32 13154 22 28 SE PC 6 KGWC

33 1 3:12 20 3M 87S2 PCH 6 T2.V'3.e-/'W '122HRS ULCC FIX PG u
5 132123 19 9) 6 .E P K 6 P C

24 0 M 86 6 PIN S ULCC FIX PITU
3S 145557 a a?" 87 BE PCH LCaO4 65 KGUC l
38 140487 21 7" 87 7E PCM F UILCCFIX PGTW

39 140425 20 9N 86 2E Pem S UL K GUW

40 14060 21 2) 86 7K PCN 6 ULCC FIX PGTH

SYNOPTIC FIXES

FIX TIME FIX INTENSITY NEAREST
NO 'Z POSITION ESTIMATE DATA (NM) COMMENTS

I 1403:0 21 ON 87 2E 040 45 4e89S 42973 42977
21 14122 21 7) 86 3k 036 032 42895 40971 42798

NOTICE - THE ASTERISKS R$) INDICATE FIXES UNREPRESENTATIVE AND HOT USED FOR $EST TRACK PURPOSES

20

1 _

. . . ....... .....
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T CCLONE 03-84
EST TRACK DATA

REST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 78 HOUR FORECAST

ERRORS ERRORS ERRORS ERRORS
NODA MfR POSIT WINO POSIT WIND DST WIND POSIT WIND ST WIND POSIT WIND DST WIND POSIT WIND DST WIND

2I5f 2go 97. 5 0 00 0 a _. 0 0. 0.0 0. -0. 0. 00 00 0. ill i
1109002Z 8 : 8.0 20 00 . -0. 0a 0.0 0.0 0. -0. . . 0 .0 0. -0. 0. 0.0 0.0 0.: 0. 0

i102% 12 3. 30 01.0 0 0 - 0 0.0 0. 0. 0. 0 .0 0 0. -. . 00 00 0. 0. .

111132Z 1 3 81. 35 0.0 o • -O 0 0.0 0 0 -0. 0. 0.e -0 0. 0.0 0.0 0 0 011082 9 6• . 0. 0 -0 0. 0 0.0 0. -0. 0. 0.0 0.0 0. -0. 0. .'":"0,"'e

- 11110, 05 3. 0 00 0 . 0 00 00 0 0 0. 0.0 0.0 0. 0. 0. 0.0 0. 0. -. 0

Bae1z 0 9 816 0. S 2 -8 10.0 .. 134. - 00 0. .- 0 0t0 . 0. -0 0.
S1 00 0 00. 1 7 3 2 - 0 . -0. 0. 0.0 0. 0. . 0.:

ll 12Z 1 2 a 2 0D o e : 8 O R " ' ' '
111018 0 3 8 90 3 -00 0 .0 0. -. . 00 0 0 -0. 0. 0. 0 -0. 0..7 8 1. 1. -0 0. 00 00 0 o111122 12. 80.0 80 130 30. 75.0 12. -. 1 7 3 .- S. 0.0 0.0 0.0 .
13.0 00 0. -0. 0. 0.0 0.0 0. -0, 0. 0.0 0.0 0. -0 0.--:
111300Z 13. 80 S 140 806 0S . 13. -15. 151 78S 30: 19. -0 0 0 0.0 0 -0. .

1113002 13 6 90.9 95 14.7 90.7 70. 67. -1. 04.0 09.0 0. -0. 0 0.0i~ 0.0e 0 -0.0e. 0.0 0e -.. 0

11152z 13 I 4 0 80 13 80.7 70. 1 5 IS. 9.7 00 0. -0. 0.0 0.0 -0 0 00 0.0 0 0. 0

1113182 1 0 14. . 70. 3 -15. 19.1 5. 6 . 0.0 0.0 0. -0. 02 01. 0.0 0. -0. 0 A
114002 13. I S 3 13. 80.3 90. 19. a. 16.0 79. 5, 12 3. - . 0.0 0.a 0. -0. 0 0.0 0.0 0. -0. 0.

1114062 14 090 3 75 13.9 79.9 0. 24 -1.. 16.1 8S79.1 30. 13. - 0 0.0 0 -0. 0. 0.0 0.0 0. -. 0L

1114122 14-0 0.2 7 .143 79.9 7. 29. 5. 0.0 0. -00. .0 .0 0 -0. 0. 000. 0 -0. 0.11143 1.1 8.2 .s .3 . 2s .0. . 0. -0 0.0S: 0 -0 0.. .0 -0. 0"

111S00 1 14,1 01 4 13 7 900 . 26. S .0 0.0 -. 0. 00. 0.IIISOSZ 141 90 1 3S 13o6 0.0 35 31. .0 0.0 0. -0 . - .0.0 0.0 00 0.0 0. -0. 0.

ALL FORECASTS TYPHOONS WHILE OVER 35 KTS
WONG 24-HR 48-HR 72-HR WRHO 24-HR 49-HR 72-HR

AVG FOECS POI EROR 26 S12 0. 0.. 0 . 0
AVG? RIGH AML ERO 16 107 0: 04 0.S 0. 0.:0AVG 1Z INENIT MANTD ERO 11 31.9 7 6 S -10 : 0. . 0. 0,0 0. .

AVG INTENSIT BIA -7. -29 . 0. 0 . 0. 0

NUMBER OF FORECASTS 16- 9 0 0 0 0 '

DISTANCE TRAV ELED UV TROPICAL CYCLONE IS 719. NM~ill
I

""'i

VE1RGE SPEED OF TROPICAL CYCLONE IS S KNOTS

TCO3BO- .'.'' **"

ix POSITIONS FOR CYCLONE NO. 3

FIX TIME FIX

NO 'Z' POSITION ACORY DVORAK CODE COMMENTS SITE"*""" *

1 090300 AN 57.3E PON 6 T I.. INIT 09 PGTW .-
2 0960 3N 87.K PCN S TI "1 S NT G
311 90600 8O 3 7.0K PCN 6 PGTW
4 0900 9 3M .4 P 6 PGTW "*

a I 91600 a 70E PCN 6 TI 0'1 0 INIT OBS PGTW
I 6 091647 5 3M 878SE PON S ULAC lI~N 087.SE KIWO "

7N 1 1 oAN 8sl6 PC P TO 0'S 0 DO.S224H05 ULAC 09.SN O8S.E KGWC: 5. .
5 110000 10 3M 52.3K PON 6 ULAC GON1 os..E KGC . 0

S 1108 10 4N 8 6K PCN S T3.S'3.S 'DI.S'SSHRS KGWC19 111F3O OAN 81T3 PON K VC O ". *".

II 111300 I1 ON 97 SE PCN S ULAC 1l.3N 051,7K KGWC. . .

13 11034H 48 -N HSE PCN 2 KOC

14 120148 13 ON 81.0E PCN 6 TX.S'S.S INIT 095 FJDSVIS 10447 1RC 4N 80 RE PN I T S 0ER OD S'4H0 EYE 010 6MM KGWC "o

16 1210A E 1 SN 809S PCN KGWC

1G 117S8 13 TM 90 7K PCN I EE FIX KIt 3W

IS 120307 13 7N 80.7E POM I EYE FIX KGWCA 0 1T308 13SN 81 OK P -N 74.5'. 5 'D2.024HRS FJOG

N I 130119 I SI BE PCN S EYE 010 1CMM K1W ". . .

* 2 130407 14 8N 5087E PCNI 1 TS S'S S 'Do S'S4HRS EVE FIX KGWC
3 131010 13 T 80 7 L PCN 1 KGWC

24 131355 13 3M 80.9K PCN I EYE FIX KG00

5 131708 13 AN 0.3K PCN 1I EYE FIX KGWC
26X 13225 14 O 50 SE PCN 1 EYE FIX ... C

27 140, PO3 IT9 N 504 ACMR 1 A EYEE FIXENT KITE

S 140407 13 4 N 79 3E P 6.5 I KGIJC
S9 14097 14 SN 80 SE PCN SI KGWC

30 14133? ii SN 0.K ( 5 H LLC 13.3N 00.4K 9000-.' ... '.
)' I 414 1 N 89E PN L 3 N090.6E KOWO , ."

3-2 140242 13 7N XO OK PLN 5 1GW0. . .
•3 100 36 14ON 004 CM K95 00. '..''

3- 4 109 8 13 ON 80 OE PCN S KGWO
35 190944 13 SN 80 3K PCN KG-W

36 151657 13 6N 80 4K PCN W .' : :l
37 16 8 14 IN 80 0E PCN S IGW

SYNOPTIC FIXES 0
FlU TIME FIS INTENSITY NEAREST -'No Sb POSI TION ESTIMATE IOA ..... COMMENTS ':

*I 130300 13 SM 80 SE 070 050 STATIONS 43845 AND 43279 .o,.. ..
7 13000 13 7N 8 E P 070 04S STRTIONS 43245 AND 43279
3 14100 13 7N 80 0 030 030 STATIONS 4349 AND 4379

* NOTICE - THE ASTFISXS Ill INDICATE FIXES UNEPRESENTATIE AND NOT USED FOR DEST TRACK PURPOSES

1 6 1 a .. . . . . . . . .

a a 72 ... ... .. ... ... .. ... ... .. ... ..
. . .. . 230 . 35 *.a, aE *a*m *. . . . ... . . . . . . . . ..R FJ

23. 1.110a34Ha7E#NI K' 'a G. C

24 1 .Z S9~ 13 3M so .Ea P. I aYE FIXK" - -

25 3 70 1 4h 80: E P , EY F X G0a6 1 3a 2 54 1 4 ON 8 0 2L.CN-I.YE-F-I "G .



REST TRACK WARNING 04 HOUR FORECAST 49 HOUR FORECAST 72 HOUR FORECAST
ERRORS ERPRORS ERRORS ERR ORS

MO710'HR POSIT WIND POSIT WIND DST WIND POSIT WINO DS T WINO POSIT WINO DST WIND POSIT WINO DST WIND
1702. . - A 0S0 R.0A. A.0 A -
1702 a6 . S a 0 A 0 0. -A- R . a AA -0 0

11271Z82 RR 8S50 30 AR AR H -A. A R 0'. A 91 A 0- AR . -A. A R.A 6. A.
112802 SR0 84 9 R A-A AR A
IIOBAKO2 9 3 R 4 7 35 9 4 8S A 35. IS. A IA 4 03 5 SR 113 S 1t.6 RI 3 Ks 214. 5 10. ,4 79 3 4A 126.0 I112912 9 7 8 4 6 40 a5 8 8 4 K 4H 6 A II 0 03 A 66 1 78 IA 12 S RI A 7Ao a1. S. 13.4 79 3 35, IAZ -'
112010 10 a 04 7 40 IAQ 04 84 S40 IS 0 11 7 80 8 SS. A S 12.9 80 8 65. S. 1 3 4 72. 35 IA 11

*102 Zl0 3 8S 1S1 78 4% 43. 0. I 783 6 5b. 13. A 1a 4 80 6 70 136 A 102 7 78.9 JR. 13 4t
it 9AK6 10 85 4 45 Is 3 2. A, 4. 04 A SI 31355. A 1 3 1 0 7A 91 5 27 003.0
102912 9 7 8£ 6 0I 4 A4Se 64. -S 0 83 45S SI -IA it 3 111 1 7A 101 5 12 a 78 8 35 35£ I110 9 3 a S 3 SA 10.1 04 6 SS. 63 A IA 1, 93.6 KS 4 0. 11 3 81 3 7A 1 IA 40 10.2 703. 468 I

zIAR 9 5 4 9£9784 7 S 1 9. 03 77 5 24 3 01 7 aR 363 KR 9 7 789 SR0£1I 30K6 9 9 04 5 R9 4. 60 25. 0. 9 4 838a 7 5 20Q1 2 9.4 818 OR11. 4S3 KRO 9,7 79 A SS 618I

TROPICRL 0VLH 048

113 IA 3 23 KS 7 84.060. 4 -S 2 7 5 1 7 £ST 49 90UR 4 3R13 70 35. 65 .

1210Z102 IA S2 09 5 KS0I 3 82 8 6S, 13 A. 10 3 7 9 8 656 1 19 35. 14 A 70 3S 440 IA- A- A- A
106 IA1 6 820 A70 IA 08 0 78 04 A 11.6 78a 9 So 16S 30 A a A A0.-, -AAAA-
12AI12Z IA 8 86.7 7£ 13 01 IS75 30. 0 1. 78 2 30- 024. 10, A-A A 0 A -A A.AA AA. A

10106177 S 1A 9 7 9 8 SSS 3. A. 10 5 76 K 05 038. 5 A A AA A-. A 0. A -A. A. 0
WORI118 120A 77 8 30 11-7 78 0 50. 36 0. A-A A A A -A A. A A 0.0 A, -A A A., 6 1.-. 0,

OOO I 0 76 1 OR 12-3 76 6 OR 420 A A A A 0 A A. -A AAA A -A 0, A O A A -:A
12006Z t 4 744 2A A R A -. 0 R A - R AA . -A. A 0.0 RA A -R A
12022 Z I 70 8 OR A A A A A -A A A A A A A - A A 0.0 A - A A A A o A -A A
1202182 It 6 71.1 Is0 a A R 0 - A. AA -0. A 0 .A A A A. - A A
120306 169:1 698a 30 RA 000 0 -A A- A- A -R A. A A.A A -0 A AR A- A -A A
12038 r 109 6806 3 00 R 8 0 A -A. A A 0 A A -A a 0.0 0. -
100312 100 676 30 A A A -A. 0 A A 0 A - 0 .0 0 -A- 0 - A

-e 00 00 00 -e

1OJO IA 7 6 S 35 II 66 A 35 47 A 10 3 61 0S 55IS. 0. 13.0 57.4 75 347 15 153 £4 4 7S. 464. 0120400RZ IA 0 K S S 40 11 4 64 7 40 70. 0. 102 7 60.1 60 105 5. 1 4.1 S6. 7.S 377 1 5 15 0 S 3 6 7S 460 05120A46 2 I 3 64 3 4S 11-3 64 0 45. . 0. 11.8 60.9 65 185 5 13 A 57.5 75 377 1 S 14.0 54 0 60 441. I2.
1004102 1: 1 63 3 SR I0A 42 609 4£ 30] -5 IA 6 5 9.3 65. 156. SI . 11596. 7.S 321. 1, 10.4 £ 4.9 KS. 467 35.1204102 IA Ao 60 0 a£ IAt 3 60 0 S5.Ia 10 A I.4 S.8 7 5. 017. 1 5 1 0.9 5K6 7£ JR 300-S 11.8 S£4.4 6S. S14, 4 01005002 9 7 60 8 55 IA 3 61.4 SS. SI A 10,3 60. .2 051. 5. IA. 5.4 7037. OR 11.3 S0.7 7S 477. 55
IORSAO 9 09 06K 9 9 9 KRS6 AI0I£. 70. IK 1600 51.9 70. 170 35-. A A
120102 a 7 5 7 S 60 8 8 50 A 60. JR.0 8.0 54.4 60- 113- 0. 0 a 4 9.7 35 67. S. 06AA .-0 0 0
1065182 802 559 60 .4 £5. KRa 3- A 7.6 4,9.4 3S. 18 -06. 0A A- A. -A A- . AR A -A AI1A2 0 I 4K6z 0 54 A 60 3 6 0. 7£4 0 169. -36. 0.0 R01 0. -A0 0.Q7S 0 oA A 0 - 0
1006062 1 £3 S 60 7 * 3 0 KR. 40. A A A A A -100612 1 S 5 6 0 8 0 50 0 60. 19.0 . A . A.R A. - AA A A A - A
120612 0 .1 5 S S 7 9 56.9 5 38 0 . 0. R 0 . A. -0 A1 A A A -A A

1161 Z3 1 5 8. 0 a , , .1 :: . 1 0 1 6

10706 8.0 0 08 a I 0 O 40 A A A A. A A A A A - A A 0 0
3 40. 08 5 .o .-. 0. AR 9 A A -A A A

83696 7 S 3 1 7 Be 36 Bg 09 B$

1007102 76 49 3 0 77 So 0 35 63- 0.0 AA A -A a 0.0 0.0 A 1 -0 o AR A A- -A A
107182Z 5 7 48 3 05 7 A 492 5 95. 0. A 0 0 a 0. -0. A. A. A A -A A A A A A A -R 0

11301800 2 s 470 300 46 647 3 OR 8 .037 AR A. 9 -A A1 AR 0 e6 R4 -R 0 A0 AR0 A -A. A.. _

1200062 4 47 15 10 0 A A. A. A 0.0 0 -. 0, .A A A -0 A- AR AR A -A A

ALL FORECASTS TYPHOO NS WHILE OVER 3£ ETS
URNO 24-HR 48-HR 72-HR U RNS 04-HA 48-HR 702-HA

AVG FORECAS T POS IT ERROR 30. ISA0 071. 3808 A. A A A
AVG RIIH GT ANGLE E R OR 17 SA. 123 S 9 0 A 0 A
AINTENSITY MAGN ITUDE ERROR 1. 9. 19 3 A

AVG1 E8Z 12 0 78 9117 2 S11BB B8 g -0 0 ~ 0 0B

* AVG INTENSITY BIAS A 4. 19. 5
NUMBERA OF FORCASTS 34 4 19 16 0 0 0 0

DISTANCE TRAVELED By TROPICAL CYCLONE IS 260. NHM

AVERAGE SPEED OF TROPICAL CYCLONE IS IA. KNOTS

TC04B
FIX POSITIONS FOR CYCLONE NO. 4 -

SATELLITE FIXES

*FIX TIME FIX
1. 0 '2' POS ITION ACCAY DVORAK CODE COMMENTS SITE

I1 a0448 8 3N 8S 9E PCN S TI.A1.A INIT 006 ULAC *4N 0 :4.4E KOUC
2 0 017029 9 3N 84 9E PCN K KOUC

2 7180A0 S SN 03 3E PCN S TI 571 £ INIT OBS STW
4 270140 9 SC 4 ULAC 09 IN 006 3E K
S 08 0 '1 085OC PC8 6 P0W

* 2 O18 A4 3 4N 40 IF PC8 6 7$UC
209 1 85M. 8.4 XE H 6 T 0,02 INIT 0 ULAC 09 8N 084.8E PGTW

8P002 N1 05 SE 23 £ SO S'0 1.0704HR8 UL AC IA ON 084 ISE KGWC
00 1 24 7E P5 K4 PGTW

IA 2 0300 9 V. 94 8KE PCS K ULCC FIX P07
1 28 a I0£ 3 9 54 6E P3 N 5 _GU

l0 2X1200 IA ON 2.4 7KF PC N K P07W
13 281a3 10 4N 04 3E PC8 ,s KC
14 2 8160A 6 314 04 4E PCN K PT
IS 0817 IA SS 24 3 P34 5 KS4C

28 PC.4 SB. KG 17 6 2 1B $.

IS 2O8R 1 I4N 24 9K P4 K 0 T2 S 'DI.070444R5 POT.
81 aR' I8N 0£E 1 CN 6 PGT

IS 080316 IA N R4 41E PN s S 1UC
I o 0:RA 10 EN F4 XE P(N 15 PGTW

00:43 10iA, 14 00 E PCN S ULAC 09 75 084.9E KGUC
01 0O300A 10 7S1 04 SF PCH K 73 0'3 0 101 R124HAS ULCC FI4X PGT

22 0 849 3 1b 0E PC"5 T 3 '3 A O 10H1 5, 4 K GUC
03 8 1 Oll 34 S PC NM A LCC FIX P0-W

a. 6 2900 8 0 J; 84 JE PI 6 8. 8. 4 6 1TU0 3 6 = e

041 I 8 R S 0 4 1 ULCC FIX ," PG
0£ 1 013 3 ?S 2EO P(N £ULAC 09 750054K XG U* ~ ~ ' OSOlA 542 PN K PG7

27 231 303 ' 4l 86 4E PCN S KOC
0A 091648 3 714 0 7E 6 0. eeeW
JR 091 3 N 80 1K P35 S5 73 £/3 S D) 0/24HRS P07W
11 29 IA All0 84 K P3N K PG7
4I S 471404 9KE 73 5s3 S 'DI 02 ... RS F JIG
1)3 40000 . a:524 6K 81 S ULCC FIX PGTW

44 ARR I I74 K P4 KGUC
30 3A3A 1,. 64 14 54 P 5 74 ,4 A '01 6'O4HIRS PGTW1 16047 44 34 1 P N £ 83 S ,3 S 'DR 024HR£ KUC

37 00R60A 1 ". 0!4 111 PIN PUTW
12 300A300 4 1,4 0, 4 1KE PC" P T071
33 J I 4 4 4 0 . 3 r. , P, 4- KW
1 .. ..0 44 31 7K e I .P0N , e ..

430 364.00 10 744 '3 E PC4 a K GUT4 4 a l - .R 1 1 04 . 3 1KI0( ER 0 K GWS

4'.1N. 1 1 4K NK 74 S14 5 DO 5724HR PG- 4H

45 RIA.... IAE RROR 31 01,S, P:N :

* 41 RIR.AAI0" I CII Pl ULCC FIX P4.T'
40 01. 0 IA 04E fA 3 P P4T"
4 3 ) A I A 4 0 I t III 7 I t I 4 E I 6:U C

A0 1 IF PC' ULCT FIX PSYW
I 011404 1 1 78 4K P, . K.WC

I "I At I,-"GU'
ISO AI4' "4 PO'TIK ACCR0 lORUCOECMHMST

4 A'f171 P,7 KG14 KOC
' 17144R 1 01 79K P44 U KGWC

0 4 1 PN TA @I S 'W3 S4RS GUC
(,R44AIt c'a 706 0'K GUC$ -2 14 I 414 71 II P4 , OUTKGU

Al 02227 14 P K F KIDG
2 , 01426 * 51I PCA T3S31 0.44 £ ULAC 10 9N 070.E KGWC

211

................... H

%8. . . . 4 31'-t'4.. ..PGT.

Phobo"T



60 030609 1I ON 69 4E PCH 5 T2,5/2.5 /9S/25RS ULRC 10.4 0~g64E KGuC
61 0311 .4 . IN lOE PCM N KGC
62 03110S II IN 679E P CN 3 T2./2,0+/S.5/IIHRS FJO
63 031339 11 2H 67.4E 1CM 5 ULAC 11.4 067.SE KGWC
64 031709 Ii IN 16 IE PCM K5 . -
6 6 0 32349 10 81 65 6E PCS 

K G. "

66 04 19 12 657E 1CM 5 KGC
67 040549 9 71 64 0E 1CZ 5 T3.0'3.0 /20.5/24HRS ULAC 10.0" 064IE KGuC
68 041052 9 9M 63 3E PCN 5 xGl O
69 041052 10 014 62.SE A CN S F
70 041457 9 9M 62.?E PC KGC
71 041830 9,9M 62 2E PCM 5 3.5/3.5 1NIT OBS ULAC 09.1N 061.E KGUC
72 042337 10 01 61.E CM S ULAC 09.6H 061,3E KWC-

* 73 042338 1.04 SMg.OE PCM 4 3. 013.0 FiDG
74 05015 9 3M BOSE 1CM K WC
7s5002 9.0N S. 3E 1CMS T4,014,0 'D .O.E4MRS KGW"
76 0564 8 214 57.3E PCM 5 1Gt

S77 51432 8 14 66.6E PCN KGC
- 78 05S15 9 714 Sa6E PCM 5 FJDG"

79 051010tg 8 514N SS. IE 14CN 5 XOG ..
80 060318 7,S4 4.4E PC" 5 KGWC

1 0606S0 8.6N 53M 14E PC" 5 T3.5/4.0 /10.5/24HRS ULC 09.01 0S3.7E KGWC

03 061931 8.2M 5S E PCM 5 T3.0/4.0 /UI.0/2SHR KGWC

84 070257 21N 49.7E PCH S ULAC O8.1N 049.SE KGWC . -
05 070630 7.614 S4E PCN 3 TI.S/2.5 /UI.5/24HRS EXP LLCC ULAC 00.1N 048.3E KGWC
86 071537 6.1 481E PC. 5 EXP LLCC ULAC 09.24 047.IE KGW
87 071911 5.5S 47.9E PC S EXP LLCC lLAC IO.61 647.0E KGWC
08 080235 , 1N 46.0SE PC" 5 EXP LLCC KGWC
09 S0?S1 S.IM 46.7E PCM KGWC..

SYNOPTIC FIXES

FIX TIME FIX INTENSITY NEAREST CMN
No. ) 5POSI T 1ON ES0TIMATE DATA (NM) COMMENTS

1 el 0 11.14 79.2E es e6 43344 4389S 43279

2a IN 01.0E 60 090 43295 43079 4224S
3 011000 11514 77.01 050 060 43321 43344 43279 4389
4 02000 1 a21 77.01 020 040 43299 43284 43279 4380

NOTICE -THE ASTERISKS (5) INDICATE FIXES UNREPRESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES
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APPENDIX I
CONTRACTIONS

ACCRY Accuracy FI Forecast Intensity (Dvorak)

ACFT Aircraft FLT Flight

ADP Automated Data Processing FNOC Fleet Numerical Oceanography
Center

AFGWC Air Force Global Weather Central
FT Feet

AIREP Aircraft Weather Report(s)
(Commercial and Military) GMT Greenwich Mean Time

ANT Antenna GOES Geostationary Operational
Environmental Satellite

AOR Area of Responsibility
HATTRACK Hurricane and Typhoon Tracking

APRNT Apparent (Steering) Program

APT Automatic Picture Transmission HGT Height

ARWO Aerial Reconnaissance Weather HPAC Mean of XTRP and CLIM Techniques

Officer (Half Persistence and Climatology)

ATT Attenuation HR(s) Hour(s)

AVG Average HVY Heavy .0

AWN Automated Weather Network ICAO International Civil Aviation
Organiz;.tion

BPAC Blended Persistence and Climatology
INIT Initial

BRG Bearing
INJAH North Indian Ocean Component

CDO Central Dense Overcast of TYAN

CI Cirriform Cloud or Cirrus also INST Instruction
Current Intensity (Dvorak)

IR Infrared
USCINCPAC Commander-in-Chief Pacific

AF - Air Force, FLT - Fleet (Navy) KM Kilometer(s)

CLD Cloud KT Knot(s)

CLIM Climatology LLCC Low-level Circulation Center

CLSD Closed LVL Level

- CM Centimeter M Meter(s)

CNTR Center M/S Meter(s) per Second

CPA Closest Point of Approach MAX Maximum

CSC Cloud System Center MB Millibar(s)-

CYCLOPS Tropical Cyclone Steering Program MET Meteorological
(HATTRACK and MOHATT)

MIN Minimum
DEG Degree(s)

MOHATT Modified HATTRACK
DIAM Diameter MOVG Moving _
DIR Direction

MSLP Minimum Sea Level Pressure
DMSP Defense Meteorological Satellite

Program MSN Mission

DST Distance NAV Navigational

EL Elongated NEDN Naval Environmental Data Network I

ELEV Elevation NEDS Naval Environmental Display
Station

EXP Exposed
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NEPRF Naval Environmental Prediction SST Sea Surface Temperature
Research Facility

ST Subtropical
NESS National Environmental Satellite

Service STR Subtropical Ridge

NESDIS National Environmental Satellite, STY Super Typhoon
Data, and Information Service

TAPT Typhoon Acceleration Prediction
NET Near Equatorial Trough Technique

NM Nautical Mile(s) TC Tropical Cyclone

N/O Not Observed TCARC Tropical Cyclone Aircraft
Reconnaissance Coordinator 0

NOAA National Oceanic and Atmospheric
Administration TCFA Tropical Cyclone Formation Alert

NOCC Naval Oceanography Command Center TCM Tropical Cyclone Model

NOGAPS Navy Operational Global TD Tropical Depression
Atmospheric Prediction System

NWOC Naval Western Oceanography Center TOO Typhoon Duty Officer

TIROS Television Infrared Observation
NR Number Satellite

NRL Naval Research Laboratory TPAC Extrapolation and Climatology
blend

NTCM Nested Tropical Cyclone Model
TS Tropical Storm

OBS Observations T T
TY Typhoon :.=

OTCM One-Way (Interactive) Tropical
Cyclone Model TYAN Typhoon Analog Program

PACOM Pacific Command TYFN Western North Pacific Component
(Revised) of TYAN

PCN Position Code Number
TUTT Tropical Upper-Tropospheric

PSBL Possible Trough

PTLY Partly ULAC Upper-level Anticyclone

QUAD Quadrant ULCC Upper-level Circulation Center

" RADOB Radar Observations VEL Velocity

RECON Reconnaissance VIS Visual

RNG Range VMNT Vector Movement (ddff)

RT Right WESTPAC Western (North) Pacific

- SAT Satellite WMO World Meteorological Organization

" SFC Surface WND Wind

SLP Sea Level Pressure WRNG(s) Warning(s) 0

* SPOL Spiral Overlay WRS Weather Reconnaissance Squadron

SRP Selective Reconnaissance Program XTRP Extrapolation

STNRY Stationary Z Zulu Time
(Greenwich Mean Time)
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APPENDIX II
DEFINITIONS --

BEST TRACK - A subjectively smoothed SUPER TYPHOON/HURRICANE - A typhoon/
path, versus a precise and very erratic fix- hurricane in whihth maximum sustained
to-fix path, used to represent tropical surface wind (one-minute mean) is 130 kt
cyclone movement. (67 m/s) or greater.

CENTER - The vertical axis or core of TROPICAL CYCLONE - A non-frontal low
* a tropi-cdlcyclone. Usually determined by pressure system of synoptic scale developing

wind, temperature, and/or pressure distribu- over tropical or subtropical waters and
tion. having a definite organized circulation.

CYCLONE - A closed atmospheric circula- TROPICAL CYCLONE AIRCRAFT RECONNAISSANCE
tion roaing about an area of low pressure COORDINATOR - A USCINCPACAF representative
(counterclockwise in the Northern Hemisphere). designated to levy tropical cyclone aircraft

weather reconnaissance requirements on recon-
EPHEMERIS - Position of a body (satel- naissance units within a designated area of

lite) on space as a function of time; used the PACOM and to function as coordinator - -
for gridding satellite imagery. Since between USCINCPACAF, aircraft weather recon-
ephemeris gridding is based solely on the naissance units, and the appropriate typhoon/ .
predicted position of the satellite, it is hurricane warning center.
susceptible to errors from vehicle pitch,
orbital eccentricity, and the oblateness TROPICAL DEPRESSION - A tropical cyclone
of the earth. in which the maximum sustained surface wind

(one-minute mean) is 33 kt (17 m/s) or less.
EXPLOSIVE DEEPENING - A decrease in the

minimum sea level pressure of a tropical TROPICAL DISTURBANCE - A discrete system
cyclone of 2.5 mb/hr for 12 hrs or 5.0 mb/hr of apparently organized convection---generally 5
for six hrs (ATR 1971). 100 to 300 nm (185 to 556 km) in diameter--

originating in the tropics or subtropics,
EXTRATROPICAL - A term used in warnings having a non-frontal migratory character, and

and tropical summaries to indicate that a having maintained its identity for 24 hours
cyclone has lost its "tropical" characteris- or more. It may or may not be associated
tics. The term implies both poleward dis- with a detectable perturbation of the wind
placement from the tropics and the conver- field. As such, it is the Basic generic
sion of the cyclone's primary energy sources designation which, in successive stages of
from release of latent heat of condensation intensification, may be classified as a S
to baroclinic processes. The term carries tropical depression, tropical storm or
no implications as to strength or size. typhoon (hurricane).

EYE - A term used to describe the TROPICAL STORM - A tropical cyclone with
centr--area of a tropical cyclone when it maximum sustained surface winds (one-minute
is more than half surrounded by wall cloud, mean) in the range of 34 to 63 kt (17 to 32

m/s) inclusive.
FUJIWHARA EFFECT - An interaction in

which tropical cyclones within about 700 nm TROPICAL UPPER-TROPOSPHERIC TROUGH ("UTT)- S
- (1296 km) of each other begin to rotate about "A dominant climatological system, and a daily
" one another. When intense tropical cyclones synoptic feature, of the summer season over

are within about 400 nm (741 km) of each the tropical North Atlantic, North Pacific ....
other, they may also begin to move closer to and South Pacific Oceans," from Sadler, J.C., .-

" each other. Feb. 1976: Tropical Cyclone Initiation by
the Tropical-Upper Tropospheric Trough

MAXIMUM SUSTAINED WIND - Highest surface (NAVENVPREDRSCHFAC Technical Paper No. 2-76).
wind speed averaged over a one-minute period
of time. Peak gusts over water average 20 TYPHOON/HURRICANE - A tropical cyclone -

to 25 percent higher than sustained winds, in which Me maximum sustained surface wind
(one-minute mean) is 64 kt (33 m/s) or great-

RAPID DEEPENING - A decrease in the er. West of 180 degrees longitude they are
* minimum sea level pressure of a tropical called typhoons and east of 180 degrees they

cyclone of 1.25 mb/hr for 24 hrs (ATR 1971). are called hurricanes. Foreign governments
use these or other terms for tropical cyclones

RECURVATURE - The turning of a tropical and may apply different intensity criteria.
cyclone from an initial path toward the west
or northwest to a path toward the northeast. VECTOR ERROR - The distance described by

a straight line from the forecast position to
RIGHT ANGLE ERROR - The distance des- the position at verification time as found

cribed by a perpendicular line from the best on the best track. (See Pigure 4-1).
track to a forecast position. (See figure
4-1). WALL CLOUD - An organized band of

cumul'iform clouds immediately surrounding
SIGNIFICANT TROPICAL CYCLONE - A tropi- the central area of a tropical cyclone. The

cal cyclone becomes "significant" with the wall cloud may entirely enclose or only
issuance of the first numbered warning by partially surround the center.
the responsible warning agency.
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APPENDIX III
NAMES FOR TROPICAL CYCLONES

Column 1 Column 2 Column 3 Column 4

ANDY ABBY ALEX AGNES
BRENDA BEN BETTY BILL
CECIL CARMEN CARY CLARA
DOT DON DINAH DOYLE
ELLIS ELLEN ED ELSIE
FAYE FORREST FREDA FABIAN
GORDON GEORGIA GERALD GAY
HOPE HERBERT HOLLY HAL
IRVING IDA IKE IRMA
JUDY JOE JUNE JEFF
KEN KIN KELLY KIT ~
LOLA LEX LYNN LEE *
MAC MARGE MAURY MANIE
NANCY NORRIS NINA NELSON
OWEN ORCHID OGDEN ODESSA
PEGGY PERCY PHYLLIS PAT
ROGER RUTH ROY RUBY
SARAH SPERRY SUSAN SKIP
TIP -THELMA THAD TESS
VERA VERNON VANESSA VAL-
WAYNE WYNNE WARREN WINONA

NOTE:

Names are assigned in rotation, alphabetically. When the last
name (WINONA) has been used, the sequence will begin again with 'ANDY".

Source: CINCPACINST 3140.1 (series)-
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APPENDIX V
PAST ANNUAL TROPICAL CYCLONE REPORTS

Copies of the past Annual Tropical Cyclone/Typhoor Reports
can be obtained through:

National Technical Information Service
5285 Port Royal Road

Springfield, Virginia 22161

Refer to the following acquisition numbers
when ordering:

YEAR ACQUISITION NUMBER

1959 AD 786147
1960 AD 786148
1961 AD 786149
1962 AD 796128
1963 AD 786208-
1964 AD 7 8620 90
1965 AD 786210
1966 AD 785891
1967 AD 785344
1968 AD 785251
1969 AD 785178
1970 AD 785252
1971 AD 768333
1972 AD 768334b
1973 AD 777093
1974 AD 010271
1975 AD A023601
1976 AD A038484
1977 AD A055512
1978 AD A070904
1979 AD A082071
1980 AD A094668
1981 AD A112002
1982 AD A124860
1983 AD A137836
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DISTRIBUTION
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1.7

T~op.icat Cyctone 30S (Kamie~y) on 9 Apit 1984, one daty ajteA
the 6wn~t c.oveA photo g'iapk. M~aiton 41C okbt L4x6 dic.ecli
oveA the atoz. ThiL6 nadi'L view Iaul taken with a 250 mm ten.
To giv~e a 4en~e od 4aize, the tpictwe i6 apriwximatety 55 by
55 nm (102 by 102 kit). The eye diameteA i, 10 nni (19 kam).
Note the oveAit.hooing top6s thkough the twpopau~e Zi the
eyeuwzU convection. The tu.otution with thiA tens i.6 40 to
50 meteu. (Photogqtuiph p.'ovided by LCVR WV. T. Atdizgeit,
NAVPOLAROCEANCEN Detachment, Johnhon Space CenteA, Texaa).
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